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IC-T21A
VHF FM
Transceiver

IC-T41A
UHF FM
Transceiver

Maximum Comfort

Elastomer Construction — This special
material provides a comfortable, positive
grip. The compact design fits the natural
curve of your fingers and hand — especially
welcome during long operating times.
Backlit Keypod - Ample spacing between
keys for positive, error free operation.
Large Display - Indicates 17 different
functions, battery capacity and
subband frequency.

Full Crossband Duplex Operation

Dual Band Receive Capability — Permits
reception of another band (i.e.: 440 MHz on
the IC-T214A).

Full Crosshand Duplex Operation — Possible
with the unique “whisper mode” microphone
(standard) for telephone type QSO’s.

6 Hours Operating Time™

Low Power Consumpfion — Consumes only
8 mA while standing by.

Auto Power Control = Conserves the battery
by monitoring the repeater signal strength
and selecting the best matching output power
from 5 levels (down to 15 mW).

Auto Low Power Function = Automatically
selects 15 mW just before battery exhaustion

s0 you can complete your QSO.
* 5.5 to 6 hours with 1:1:8 duty cvcle (Tx high : RX : Standby)

Battery Capacity Indicator -
Shows battery capacity.

New Scanning
Standards

Ultra High Speed Scan -
3 10 4 times faster than
most other handhelds
(33 channels/sec., 12.5
memory ch./sec.).

Bonus Band = Can be
scanned while the
main band is being
scanned (e.g.: 70 cm
for the IC-T21A).

6 Priority Watch Modes — Check for other
signals while operating on a VFO frequency.

Ultra-Convenient
Repeater Operations

Subaudible Tone Scan — Detects, displays
and programs the tone frequency into the
VFO. Permits access to a repeater when you
don’t know the tone frequency.

Auto Repeater Function — Automatically
activates repeater settings (duplex ON/OFE,
duplex direction, tone encoder ON/OFF)
when the operating frequency falls in the
repeater output range.

Repeater Memory — Quickly recall settings
of your last worked repeater (RPT-M key).

5 DTMF Memories — Automatically dial your
favorite telephone numbers.

Selectable DTMF Transmission Speed —
Adjust the IC-T21A/T41A to the capabilities of
the repeater (5 cps, 2.5 cps, 1.6 cps, 1 cps).

Powerful 6 W Output Power*

Our newly designed SC-1257 power module
provides all the power necessary to reach
fringe areas. Accepts 4-16 V input.

* With a 13.5 V DC power source.

Innovative Memory Functions

114 Memory Channels — Store @/l repeater
information.

Memory Select Channels - For quick
access, up to 30 can be designated Memory
Select Channels.

Memory Transfer = Quickly transfers a
memory channel’s contents to VFO. Useful for
searching for signals near 2 memory channel.

EEPROM — Memory information is retained
virtually forever.

And More!

* Includes Flexible Antenna, Belt Clip, Handstrap,
Rechargeable Ni-Cd Battery Pack and Charger

* Baili-in Pager. Code Squelch, Pocket Beep &
Tone Squelch
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S TARTEK iInTERNATIONAL INC.
FI—?EQ UENCY COUNTERS

FIND % REQUENCIES FAST with the Sta k ATH™ Series
Four u O TRIGGER & HOLD Models, TWO Prigigd Below $200!!
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ATH ™ SERIES FEATURES:
® Easy to use - simple controls
@ Ultra fast response time

® Extra BRIGHT LED digits

® AC or Battery operation

® Maximized sensitivity

. #CC-90  Soft Case for all models......................

| #TA-90 Telescope BNC antenna........cccccvivveee.

| #TA-90-L Telescope Elbow BNC antenna ........... . R

. #RBD-150 150 MHZ Rubber Duck antenna.........., . R

{ #RD-2750 27 & BRI
1 #RD-450 450 MHZ Rubber Duck antenna ..........

| #RD-800 Cellular phone band RD antenna......... o

#C/6A ABOVE 7 items, SAVE $3099. |

#M-207-IC Interface Cable MFJ ant. analyzers......10. |

#P-110 200 MHZ 1X-10X probe .....cciinnnnd9. 8
| #_P-22 Low Pass, Audio probe..........cccoevninrnnen 29,
8 #DC-10 Duect E}ﬂ IDHM pr-:rbe ,,,,,,,,,,,,,,,,,,,,,,,,,,, 20.
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“5*‘3‘“**3173*%1?"* &- = M “Y FEATURES am-10 ATH-‘?S ATH-30 ATH-50
A “?ﬁ# Q_-rgﬁ i @;:,a %-%' Economy Frequency Counter

5 $189 $249 S$289

reg $235 reg $299 reg $339

O Fﬂﬂtﬂr'y D{r'ect ' 3_? - 1-1300 MHZ, 3 gate times,
-':
FREQUENCY RANGE ~ 1MHZ-  1MHZ-  1MHZ-  5HZ-

;EQL;{? ﬂf'dEl' LlnEE Hold switch
1200 MHZ 1500 MHZ 2800 MHZ 2800 MHZ
AUTO TRIGGER & HOLD YES YES YES YES

o it (Mo ATH or Bar Graph)....$119.
© SAME DAY SHIPMENT  Mellishkalsds
R e S R e
W : ﬁf&%ﬁ i -..;:_;;‘::._-':1_,_,_ i AUV TRIGEEA & AULY  YEe =~ === YRS :
305-561-2211 = Allinstruments are  JETTVINEYLTeLY o BN < R = N (- -
e v 00y 3 T [ OW BATTERY ;NM__ TES ?Eg i

800 B 38 8050 Righ x 3.5 Wide x WelVT ol T I=5) NO OPTIONAL YES YES @
2 S ess SRR HI-Z LOW RANGE NO NO NO YES [N
nd are shipped with cse g et ST s -
o S Er e e OPTION #HST-15 is a high accuracy, high stability, time base upgrade that. =
© can be ordered with any ATH series model (0.2PPM TCXO).... ....5$100.

Extend readablilty distance with BAND PASS FILTERS. $49 ea.

#LP-60 DC - 60 MHZ #BP-150 130 - 500 MHZ

¥HP-400 400 - 1500 MHZ #HP-800 800 - 2000 MHZ
#BF—4 .ﬂ.ll 4 FI“IEI"S $1 E'B
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JST-245

160-10 Meters PLUS 6 Meter Transceiver
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All-Mode Operation (SSB,CW,AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JST-245 but without 6
meters and built-in antenna tuner.

* JST-145 COMING SOON *

MOSFET POWER AMPLIFIER « Final PA utilizes RF MOSFETs
to achieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

AUTOMATIC ANTENNA TUNER = Auto tuner included as
standard equipment. Tuner settings are automatically stored
in memory for fast QSY.

MULTIPLE ANTENNA SELECTION = Three antenna connec-
tions are user selectable frem front panel. Antenna selection can
be stored in memory.

GENERAL COVERAGE RECEIVER « 100 kHz-30 MHz, plus 48-
54 MHz receiver. Electronically tuned front-end filtering, quad-
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>100dB) and 3rd order
ICP of +20dBm.

IF BANDWIDTH FLEXIBILITY » Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

QRM SUPPRESSION « Other interference rejection features
include Passband Shift (PBS), dual noise blanker, 3-step RF atten-
uation, IF notch filter, selectable AGC and all-mode squelch.
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NOTCH TRACKING = Once tuned, the IF notch filter will track the

offending heterodyne (=10 Khz) if the VFO frequency is changed.

DDS PHASE LOCK LOOP SYSTEM e A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

CW FEATURES ¢ Full break-in operation, variable CW pitch. built
in electronic keyer up to 60 wpm.

DUAL VFOs = Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band-

width and other important parameters for each band.

200 MEMORIES = Memory capacity of 200 channels, each of
which store frequency, mode, AGC and bandwidth.

COMPUTER INTERFACE = Built-in RS-232C interface for
advanced computer applications.

ERGONOMIC LAYOUT = Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper-
ation.

HEAVY-DUTY POWER SUPPLY = Built-in switching power
supply with Power Factor Correction (PFC) and “silent” cooling
system designed for continuous transmission at maximum
output.

“This device has not been approved by the Federal Communications Commission. This
device is not, and may not be, offered for sale or lease, or sold or leased until the approval
of the FCC has been obtained.”

JRC| Japan Radio Co, L.

430 Park Ave., 2nd Floor New York, NY 10022

Phone: (212) 355-1180 Fax: (212) 319-5227
CIRCLE 159 ON READER SERVICE CARD
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Load your marine GPS receiver with highway maps and know where you're going!
Turn to page 10. (Photo by Gordon West WBENOA.)

It's like being there—right
here in our offices! How?
Just take advantage of
our FEEDBACK card on
page 17. You'll notice a
teedback number at the
beginning of each article
and column. We'd like you
to rate what you read so
that we can print what
types of things you like
best. And then we will
draw one Feedback card
each month for a free
subscription to 73.
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On the cover: Hit the trail with the lcom GP-22 GPS receiver. See this month's cover story, “The Global Positioning
System,” starting on page 10. (Photo by David Cassidy N1GPH.)
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~E VER SAY DIE

Wayne Green W2NSD/1

Here They Go!

Yes, | know you're busy fighting the
pileups on 20m and could care less
about our 2400 MHz band. You're fo-
cused on the here and now and don't
want to be bothered about five or 10
years from now. Let the future take
care of itsell,

The only reason we have our coun-
try is that a bunch of fanatics fought for
it a couple hundred years ago. They
believed in what they were doing. I'm
sure glad there's no way for them to
see whal a mess you've made of their
vision and hopes. Yep, you. You're the
man. You're the one who has been re-
electing your crooks to Washington,
and it's Congress that's made the big
mess we're trying to cope with.

Well, Congress is at it again. This
time they're grabbing 25 MHz of one of
your unused UHF bands and putting it
up for auction, with the proceeds 1o go
toward supporting even more Congres-
sional pork. They'll get billions for it.

Our 2390-2450 MHz band is the first
on the block, with recommendations for
selling off the 2390-2400 and 2402-
2417 segments. They're graciously
planning to leave us the 2400-2402
segment for our satellite communica-
tions. They've also targeted 2300-2310
for later sale. Thaf'll carve 35 MHz from
our 70 MHz allocation. Halfl

In a few years we'll either have a
healthy amateur radio hobby which is
largely satellite oriented or we'll be a
vague footnote in the history books.
The world is going high-speed digital
and leaving us behind in the dust.

So what can you do about all this?
Probably not much. You've bet the farm
on the ARRL and they're unlikely to
take any action that could change
things. Congress is run by bribes, with
the biggest bribes going to the subcom-
mittee members. Let me be blunt
... how much money have you person-
ally donated to your congressmen's re-
election fund? I'm willing to bet thal all
500,000 of the hams who may still be
alive have donated well under $50,000.
Ten cenls a head. Well, a dime may
have been big money when old man
Rockefeller was handing 'em out in the
1930s, but we don't even bother to lean
over to pick up a dime on the street
these days. With Congress you get
what you pay for and not anything ex-
tra. They know you're so stupid you will

Number 1 on your Feedback card

continue to re-elect them, so why
should they care what you think?

Now, if you could start gefting some
petitions going among your family,
friends and co-workers, promising to
unelect them if they sell off your her-
itage of ham microwave frequencies,
we might get somewhere. It would take
ham clubs in all 50 states to pull it off.
One thing you can bet on, I'll be watch-
ing the ham club newsletters, looking
for some signs that someone out there
gives a damn about the hobby. If every
ham club in the country started getting
petitions signed, with copies to their
congressmen and me, we might end up
with bigger satellite bands instead of
diced and sliced baloney.

Or you can wait for the ARRL to do
something, which | doubt will ever hap-
pen.

What will | do with a ton of petitions?
I've been a registered Washington lob-
byist for over 20 years now, so | know
exactly what to do. I've been down
there before waving a sheaf of petitions
and watched the reaction. That was
what got us the hearing before the FCC
Commissioners 20 years ago, the one
which resulted in the biggest changes
in ham rules in the history of the hobby.
That's when we got back our repeater
rights.

Yes, Congress is run by bribes, but
they also are influenced by cartons of
petitions. Heavily influenced. If they get
unelected they're suddenly off the lob-
byist gravy train.

But heck, it's only 25 MHz of a band
we aren't using, so who cares. Right?
Never mind that the camel's nose is in
the tent.

Poor, Dumb Wayne

A few years ago | got an interesting
letter from George WOEJY proposing a
ridiculous new modulation approach.
Imagine being able to put a 75 MHz FM
signal out on an AM broadcast trans-
mitter! An obviously crazy idea.

But George had stirred up an idea
I'd had years before . . . an idea thal
seemed logical, but if so, why wasnl it
being used? | think | even wrote about
this in an editorial maybe 20 years or
so ago. So | ran the idea by a scientist
friend of mine to see if he could shoot it
down. He hemmed and awed.

What George has done . . . what I'd
wondered about years ago . . . was tak-
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ing an audio modulated FM signal and
dividing it down. Let's say you want (o
have a nice, full frequency audio signal.
We could even start with the normal 75
kHz commercial FM bandwidth, modu-
lating it at 100 MHz, right up in the mid-
dle of the FM band. Now we divide it by
5 twice and we've got a 4 MHz signal
with 3 kHz bandwidth. Any reason we
can't transmit that on 75m and have
one heck of an FM channel?

To receive it you'd want 10 muitiply
times 5 twice. This would take your 455
kHz IF signal and move it 10 284.375
MHz. A local oscillator at 273.675 MHz
would give you your 10.7 MHz IF signal
for any FM receiver to detect.

Well, if we can do that for FM, how
about a 6 MHz-wide TV signal? Well,
we'd have to start at around 2500 MHz
and divide down by 5 four times. That
would again give us a 4 MHz oufput,
but with £9.6 kHz of modulation. Not
bad for ATV on 75m, eh?

Now please tell me why this won't
work. Then I'll pass the word to
George, who has tested his FM idea on
the air with a cooperating AM broad-
cast station and found it to work just
fine. He's been exhibiting at the NAB
conventions, looking for a sponsoring
company to get involved. He's found
that if the AM slation keeps ils AM
modulation at around 85% there is no
detectable interference between the
AM signal and the micro-modulated FM
signal on the same carrier.

As George points out, the exciters
used for early FM transmitters started
out at around 115 kHz with 87 Hz
phase modulation and then muitiplied
that up 864 times to the output channel.
Sauce for the goose.

The concept was good enough 1o
get George a Technology Award from
The Society of Broadcast Engineers in
1992. But Is it enough to get you to give
it a try?

Progress

So here we are in 1994. And here |
am using a Macintosh PowerBook for
most of my work. And here | am without
a simple program to keep track of and
display the sales of my enterprises.
This is ridiculous!

The first practical microcomputer
was the Radio Shack TRS-80, which
debuted in August 1977, just two years
after the first micro was announced.

The first was the MITS Altair 8800, but
that lacked a few things. It came in kit
form and had no operating software at
all. A few months later Bill Gates
showed up at MITS in Albuguerque
with his jury-rigged BASIC, The way |
recall it, he'd written a BASIC inter-
preter for the 8008 chip as an exercise
in his computer course at Harvard.
When the Altair came along, desper-
ately needing something to make it do
more than be an expensive paper-
weight, he cobbled his interpreler so it
would work on the 8080 chip, left
school, and went to work for MITS.
He's doing fairly well.

Commodore came out with a PET
microcomputer in around March 1977,
but it had a stupid square keyboard,
and a markeling plan designed to
screw any dealers who sucked into try-
ing to sell it. My recollection is that Jack
Tramiel, the president, set up his own
separate mail order firm, Contemporary
Marketing, in Bensenville, out near
Chicago, just to sell the PETs. He re-
fused to let Commodore run any ads
for the computer, with only his mail or-
der firm advertising. | visited the factory
in California where | was told that only
after his mail order company had all the
inventory they needed would Com-
modore ship any units 1o dealers.

But to use the PET you had to load
BASIC from a cassette, and so on.
Slow. By the time Radio Shack an-
nounced their TRS-80 Model |, the cus-
tomers were ready for it.

| realized that the only practical way
to provide the software these micro-
computers were going to need was fo
manufacture and sell it in quantity. Up
until then we had the mainframe com-
puters, starting in the million-dollar
range, complete with horrendously ex-
pensive software, also running in the
million-dollar range. Then came the
minicomputers in the $100,000 bracket.
The software for these systems was
custom-developed for each user and
also ran around $100,000 on the aver-
age. So | figured that now that we had
$10,000 computer systems we were
going to have to get soft-ware costs
down too, and that meant mass pro-
duction. That's when | started Instant
Software.

My approach was simple. | got the
readers of my magazines to send in
software they'd developed for possible
distribution. | set up a lab with around
30 work slations so we could cover the
moast popular micros. Incoming soft-
ware was then evaluated by my people
and the best of it was put into shape for
production. We started out with a lunar
lander, and went on to develop all kinds
of games, educational stuff, and quite a
few rather good business programs.
Our Typing Teacher won prizes, as did
our geography programs.

One of the best was Business Anal-
ysis. Though that was designed for the
Model |, and later it was updated for the
Model Ill. It was so far beyond anything
I've seen since that it is frustrating. |
sure wish something like that was
available for my Mac. If there's a pro-

Continued on page 74
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MODERN, MULTI-BAND ANTENNA SYSTEMS

Modern, high-performance stations use COMET Antennas, Duplexers, Triplexers and Accessories! COMET products are designed to provide
an exceptional level of signal quality and coverage area. Whether operating mobile or from your base station, COMET products make you
sound good. No other product line has the selection, convenience, quality and performance!

DUAL-BAND MOBILE ANTENNAS
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FL-67S Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wave; VSWR: Max Power; Lnn?m: Connecior:
146MH:z 4.5dBi % wave 1.5:1 or less 150 watts 411 Gold Plated PL-259
446MHz 7.2dBi %% wave x 3

T —— = —— ELhL

FL-625 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: Max Power: Length: Connector:
146MHz 3.5dBi "awave 151 orless 150 watts 3N Gold Plated PL-259
446MHz 6.0dBi % wave x 2

| B —— —

e Gain & Wave: VSWR: Max Power. Lenglh: Connector:
146MHz 4 5dBiS%dwave 151 orless 70W FM 4T PL-259 or

center-ioaded NMO style
I 446MHz 7.2dBi s wave x 3

j“j}il} SB-7/SB-TNMO0 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

- - “ . . —m
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L SB-5/5B-5NM0 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

“‘E‘m Gain & Wave: VSWR: Max Power: Length:  Comneclor:
146MHz 3.0dBi o wave 151 orless 120WFM 38 PL-259 or
446MHz 5.50Bi 5 wave x 2 NMO style

I T o - -

4, SB-2/SB-2NMO Dual-Band 146/446MHz

11‘{-}!4- Gain & Wave: VSWR: Max Power: Length:  Connector:
146MHz 2.15dB| 4 wave  1.5:1 orless 60W FM 18 PL-259 or
446MHz 3.8dBi % wave NMO style

W m— MWW

B-10/B-10NMO Dual-Band 146/446MHz, Cellular Look-a-like

Gain & Wave: VSWR: Max Power: Length: Connector:
146MHz 0dBi /4 wave 151orless 50WFM 12 PL-259 or

446MHz 2.15dBi ' wave NMO style

= —— S S —

B-20/B-20NMO Dual-Band 146/446MHz, Cellular Appearance,

No Ground Plane Required

Gain & Wave: VSWR: Max Power: Length: Connecior:
146MHz 2.1508i "o wave 151 oriess 50 watts 30" PL-259 or

446MHz 5.0dBi & wave x2 NMO style

_— - ix o

?“1' Gain & Wave: VSWH: Max Power: Length: Conneclor:
151orless 100WFM 4 PL-259 or
NMO style

146MHz 4.1dBi 34 wave
center loaded

A $B-25/5B-25NM0 Mono-Band 146MHz w/Fold-Over, No Ground Piane Reguired
i\

PV

COMET products are available from
most major dealers. For customer
service, or a complete catalog,
lease call us al 800/962-2611.
e're confident COMET products
and accessories will enable you to
enjoy Amateur Radio to its fullest!

peoca . NCG COMPANIES

| 1275 North Grove Street
Anaheim, CA 92806
(714) 630-4541
FAX (714) 630-7024

MINI SPEAKER/MIC

HM-P2K/F

TX/RX quality!

small: 1'x2° with collar
pocket clip.

HM-P2F: lcom/Yaesy

fA

Mini spkr/mic featuring full

Light weight. extremely

HM-P2K- Kenwood Version
Standard/Alinco/etc

MOBILE
ANTENNA
PRODUCTS

TRI-BAND MOBILE ANTENNAS

e

CX-224/224NM0 Tri-Band 146/220/446MHz, w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: MaxPower: Length: Connector:
146MHz 2.15dBi 2 wave 151 100 watts ) PL-259 or NMO style
Z20MHz 3.60Bi %6 wave or less

446MHz 6.0dBi % wave x 2

FJ-155 Tri-Band 52/146/446MHz w/Fold-Over

Gain & Wave: VEWR: Max Power: Lnnglh: Conneclor:

52MHz 2.15dBi Y4 wave 1.5:1 120 W FM 4 10 PL-259

146MHz 4.5dBi 5 wave or less
446MHz 7 2dBi % wave x 3

HF MOBILE AND HT ANTENNAS

=

HA-4S Quad-Band HF30/*(20)/15/12/10 Meters w/Foid-Over gl
Wave: VSWR:™  Weight: Length: Max Power: Conneclor: > \b&.“-
Yewave 2lorless 1ib.140z 44 120W SSB PL-259 T

(200W SSB 28MHz)
"L-14HS Optional 20 Meter Coil

_—_

SH-55 Super Flexible 146/446MHz HT Antenna

Gain & Wave: Max Power: Length: Connector:
146MHz 1.5dBi Y4 wave 10 watts 155’ BNC
446MHz 3.2dBi % wave x 2

CH-7228A High Gain HT Antenna

Gain & Wave: 146MHz 3.0dBI 12 wave
446MHz 5.5dBi & wave x 2

Max Power: 50 watts

Length: 35°, 2 sections, 18" each
Connector: BNC

CH-32 Miracle Baby
146/446MHz HT Antenna

Gain & Wave: 0dB /s wave
Max Power: 10 watts
Length: 1.75"

Connector: BNC

4

0
I

i
i
1
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DUPLEXERS AND MOBILE MOUNTS

CF-4106K, I, J, RS-21
146/446MHz Trunk, hatchback
Band Pass, Ins Loss, Max Pwr Tear door (van,
1.3-150MHz_ 0 148, B00w PEP biazer, efc)
400-540MHz. 0.208. 500w PEP mount. Adyustabie
Isolation: 6048 to virtually ANY
CONNECTORS: angle Rubber-
3 $160K 41601 4160 coated base
f Output- 50-239 50-239 50-239 protects vehicle
- Low Inc PL-259 PL-259 S0-238 pamt
High In: PL-259 N-Male 50-239
-‘“ﬁ‘ E’fﬂ:ﬁ“mm
, -Adjustable
Ef.l. * Window Ciip
Mount AN
RS-820 115%eetof high & E‘ﬁ“'
Heavy-Duty, Low Profils guality coax. \‘\
Trunk Lip or Hatch Back Gold-plated UHF
Mount. Rubber-coated Conns. for
base protects vehicle Antennas up to
paint. 40° in height.
CK-5M Deluxe
JD4M Standard Cable Assembly
Cable Assembly 13 feet double shielded
13.5 feat of low loss coax. very low loss coax + 17
Goid plated UHF (PL-259/ RG-188 teflon coax. Gold
§ | 50-239) connectors plated UHF (PL-259/S0-
*1 3D5M standard 239) connectors
Cable Assemb CK-5MS Deiuxe
Same as J0D4M, but 17 Cable Assembly
feet of coax Same as CK-5M, but 17
feet of coax




LETTERS

Number 2 on your Feedback card

James W. Searcy WASWRE,
Poplarville MS In July of 1992 there
was an amateur in Picayune, Missis-
sippi, who came up on the local re-
peater there and used all kinds of four-
letter words, complaining about a wom-
an driver cutting him off in traffic. As he
was spouting off over the air, | called
the FCC office in New Orleans and let
an FCC engineer listen for a solid five
minutes. He told me that there was
nothing the FCC could do, for they
could not “define” whal was obscene.
Well, | chewed thal, and after choking a
few times | managed to swallow it.

Now (April 1) I've had a non-ham
come up on my machine here in
Poplarville, use our autopatch, and
never sign. We caught the individual,
called the FCC, talked to the same en-
gineer, and were told, “There's nothing
we can do, for we didn't witness the
QSO." Not only that, but a business
whose owner |s an Extra Class ama-
teur sold him the radio.

Well, neediess to say, this upset me,
but what really hurts is that word got
out about the FCC's "non-action,” and
now one of my students has dropped
out of class and is operating on ama-
teur frequencies with a bogus call, stat-
ing, "Why worry? The FCC won't do
anything to you, so why go through the
headache of working for a license?”

I've been an amateur for 42 years
and frankly, I've reached the point
where | can’t blame him. It's like going
to a war without your leaders. What are
you supposed to do? With no FCC
backing, there is no chance of winning.

| don't operate HF at all, but if | did |
think | would modify it for CB so that
when the time comes I'll be ready.

James—You haven't been reading
my editorials. Tsk.

As |'ve explained, the FCC is under-
slaffed and underpaid, and doesn't
want lo be bothered with amateur ra-
dio. If we aggravate them very much
they'll get more interested in ending the
hobby. After all, the FCC people get no
benefit from hams.

We're no longer living up to any part
of our charter, so the less we bother
them, the lenger we'll be able to use
the billions of dollars in spectrum we've
inherited.

The fact is that when there is a local
problem it's up to the local amateurs to
fake the solution of the problem as
their responsibility. You can't expect the
FCC to spend money to help. After all,
how much money are you paying for
your license? Zilch. And whal else are
you contributing to the commonweal?
Not very much.

The best rule is not lo poke the bear
while it’s sleeping.

73... Wayne

Kevin Elliott NOVNP, on the 73
BBS Wayne, | want to thank you for a
few of the things you have unknowingly
given me. You and your mag, in the
early small-size format, got me inter-
ested in ham radio, via the articles and

From the Ham Shack

your grasp of the ham community. You
gave me the chance to enler through
reading the various articles and, of
course, your comments.

| bought your tapes in 1978 to learn
Morse code. You had a rather odd idea
of sending fast, with the spacing in the
range needed. With me it was 5 WPM
that got me into the area | thought |
would not be able to attain. The numer-
ous magazines that my Elmer gave me
to read, yours and others, were what
gol the theory 1o begin to make a bit of
sense. But no matter what subject |
wanted to find, articles in your 73 mag-
azine were what | came back to. Your
trips and DXpeditions allowed me and
others the chance to see what this hob-
by is all about.

| went on to get my General ticket
and worked about 175 countries. Via
moving and a divorce | lost about all of
my gear and my QSL cards. | lost
yours in a fire, and that was probably
one of the most treasured of the bunch.
| had the early Clipperton, Walvis Bay,
on the second day they used that call,
and others, but my W2NSD/1 card was
at the top of the list. You were nice
enough to send me a card a few
months back to replace the one | lost,
and | thank you.

Last Saturday | took my Advanced
test, which | passed with ease, in a
large part thanks to reading and leam-
ing. Even at age 41 my dreams contin-
ue, thanks to your magazine. My li-
cense was reinstated from my first call
(WBOYHG) to NOVNP because |
strayed from the hobby that | have
grown to love. But, finding your bigger-
size magazine on the newsstand one
day about two years ago relit the fire
that | hadn't realized had gone out.

Wayne, thanks for the memories
that you have given me and for the en-
joyment that each month | discover in
the pages of your publication. Don't
change now—I'm too old to be con-
fused.

By the way, | am getting remarried
on August 6 and my future bride will be
a ham by then as well. She is taking
her Tech (with code) class from a local
group, and in large part | can thank you
for that as well. Your editorials about
education have a very special meaning
to us. May all your skip be long and the
scuba diving safe.

Gary Moeller NBWVV, from the 73
BBS | love your editorials. They are
one of the first things | read each
month when | get my copy of 73.
Please keep prodding us—heaven
knows, we need someone to keep us
thinking. The rest of society seems to
want us lo go brain dead and you are

heiping to keep us alive.

Irving L. Chidsey, Havre de Grace
MD Wayne, | was perusing my son's
copy of the April issue of 73 and noted
your column on “Good Science and
Bad Science." The qualily of what
passes for science in public discussion
has long been a concern of mine. | am
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glad to know that it is also a concern of
yours, but | am puzzled by your choice
of examples, lor we seem o be on op-
posite sides of several issues, and |
would like o know what your criteria
were. For most of my professional ca-
reer | was parn of the Rocket/Upper Al-
mosphere program at the Army's Bal-
listic Research Laboratory, classified as
a physicist, or a research scientist, or a
research engineer, at the whim of the
personnel office. My criteria are that as
much as possible | check with the rel-
ereed journals (more difficult since | re-
tired two years ago), and that | under-
stand the underlying science. Now that
| can no longer easily read refereed
journals, | use The American Scientist,
published by Sigma Chi, The Scientific
American, Science, and Nature when |
can get them, and books published by
recognized scientists. | don't own a
copy of Gore's book, but if | did, | would
read it to check his understanding of
the issues, not to improve mine.

My reading of the scientific journals
tells me that scientists are worried
aboul acid rain and its effects on the
more fragile ecosystems. The first arti-
cles about the increase in atmospheric
CO, appeared in the Journal of Geo-
physical Research, etc., during the mid
'60s, and sclentists have been con-
cerned aboul the probable conse-
quences, global warming and a rise in
the sea level, since the early '70s. It
was also the scientists who discovered
the ozone hole over the South Pole,
and they have made great strides in
understanding what causes it. The at-
mospheric science community still be-
lieves that a nuclear winter was the ex-
pected aftermath of an all-out nuclear
exchange between the United States
and the USSR. Frankly, I'm quite happy
that we didn’t try that experiment. After
the Gulf War, one very eamnest, very
prolific, and very wrong nut flooded
several discussion groups on the Inter-
net with predictions of doom because
they thought the very extensive smoke
clouds from the burning oil fields would
cause a Gulf War winter. There was a
quite measurable cooling where the
clouds persisted, about what the theory
predicted, but it went away when the
fires stopped. To that extent, the nucle-
ar winter theory has been validated.

Your other examples are from figlds
further from my expertise, but | believe
that most of them are valid concems. |
agree that the Alar scare was a panic
attack that grew because the scientists
hadn't done their research yel. It is true
that we won't run out of oil 'til quite
awhile after the turn of the century, but
we now have to do much of our drilling
in very dangerous and inhospitable
places, and it is getting harder and
harder to find major oil fields. We are
losing topsoll and we are paving over,
or developing, much of our best crop-
land; the county 1 live in has lost over
hall its farmiand to development in the
last 40 years. There are areas in our
country where the water table has
dropped several hundred feel over the
last few decades. The example that
comes 1o mind is the Ogallala aquifer
in the Plains states; on Long Island,
sea waler has moved in to replace
potable ground water. | think that such
examples can be reasonably described
as using up our ground water.

Some other examples of bad sci-
ence, or at least prematurely an-
nounced science that didn't pan out,
are the 4th state of water, cold fusion,
unlimited oil, and laetrile. Several of
them were trumpeted by the press be-
fore they had gone through the scientif-
ic review process. Unfortunately, the
loudest protagonists on both sides of
these questions tend to be the most ir-
responsible, and the scientists may be
left out of the public discussion.

Remember, we do our science out
in the open, and in some cases the sci-
ence geis communicated to the public
while it is still being baked; the press
likes to get its stories while they are still
hot, without waiting for all questions to
be threshed out in the review process.
In several of these cases, the news
was published oo soon; the “good slo-
ry” was a false lead, an error which the
scientific community corrected as soon
as it could. The alternative is to study
the phenomena in secret, and only in-
form the public when all the research is
done and all doubts removed. | dont
think that secret science is either possi-
ble or desirable in a free society, and
you would be among the first to object
if it were tried. Absent carefully-con-
trolled release of only assured results,
we have to let the work in progress
hang out in public and take our
chances that the public will sometimes
be led astray. Again, | would like to
know what your criteria were for choos-
ing your examples so | may understand
why we differ.

Irving—Yes, we do differ. But if you
do some homework, | think we'll be in
agreement. | suggest you read Envi-
ronmental Overkill by Dixie Lee Ray,
the former Governor of Washington
and Chairman of the Atomic Energy
Commission, Assistant Secretary of
State, etc. The publisher is Regnery
Gateway Commission, $20, 260 p.
Then read Ecoscam by Ronald Bailey,
St. Martin's Press, 228 p.

These two books, plus several oth-
ers I've read, all agree that the ozone
hole is baloney, and ditfo global warm-
ing and the coming ice age. Even the
nuclear winter data has been seriously
challenged in Scientific American, as
has acid rain. Ray demolishes thal
bugaboo, loo (pages 147-150).

Remember that no scientific issue
can be resolved by strongly-held
belief, no matter how eminent the
authority.

You are indeed out of fouch when it
comes to cold fusion. Tsk! The pre-
miere issue of "Cold Fusion” magazine
is in my hands: 100 pages, with arlicles
by several well-known scientists,
Copies of the magazine are $10, if
you're interested in coming up to speed
on something you believe didn't “pan
out.”

You mentioned Laetrile, which
makes me wonder how much you've
read about il. Not much, I'll bet. How
about what the AMA did to Hoxsey and
to Krebiozen? You'll want lo read
Racketeering In Medicine, The Sup-
pression of Alternatives by Dr. Carter,
Hampton Roads Press, §13, 360 p.
Good book.

You also might read Impure Science
by Bell, Wiley, $23, 300 p. Cheers . . .

Wayne 73]



You get more features for your dollar with the ACCESSORIES Lﬂ;RCDEEtAGGAPEFSET

RE P-ZOO RE P EATE R COR-3 REPEATER CONTROLLER. =
Features J%d;uatabie tail and time-out LN G_( )
A fully microprocessor-controlled repeater with autopatch ;:‘513;:;3;9;;1‘;:;5; b oy ! onty $59
and many versatile dtmf control features at less than you | cwiD. biode programmable any time in | yiredatested
might pay for a bare-bones repeater or controller alone! the field, ﬂdlustable tone, speed, and

RN S s e L e e O R kit 359 | FEATURES:
Kit $1095; wé&t only $1295! | COR4, Cumplet& COR and CWID all | = Very low noise: 0.7dB vhf, 0.8dB uhf
—— R on one board. CMOS logic for low power | « High gain: 13-20dB, depends on freq
i -~ - consumption EPROM programmed, | « Wide dynamic range - resist overioad

specify call kit 399, wil 3139 | « Stable: low-feedback dual-gate FET

iﬁ? T 210290 400470, 60000 M

152- 172, 210-230, 400470, BOD-560 MHz

LNW-(*)

e Avallable for the 143-174, 213-233 COR-6. COR &
' ' Real Voice ID
420-475, 902-328 MHz bands. L peater, enable either open or closed | on one board, 5 | MI%’&;EEE
':cc?p?ﬁﬂ“?:gf: fgr commenca access for repeater or autopatch, and | Digital ic records :
i ir anas.
_ i enable toll calls, reverse patch, ker- | up to 20 seconds g
*Six courtesy beep types, including chunk filter, site alarm, aux ﬁrr of your voice ONLY $29 iit, $44 wiredstested

two pleasant multi-tone bursts. Can record multiple id messages. Tail and | = GaAs FET Preamp similar to LNG, ex-
P *Change cw speed and tone, Deep | ;o o4 timers, courtesy beep, solid-state | cept designed for low cost & small size.

«Open or closed access autopatch, - : :
A R S S e dﬂ'ﬂ?;i trrlrljer- gi;d couresy bﬁg relay to key transmitter kit $99, w81 $149 | Only 5/8'W x 1-5/8°L x 3/4'H. Easiy
i gﬁ?g“m ml’-‘;‘f" two Wpﬁmﬁ' protected ;h'nt commands. EEE%{?}I&E}EEVHJ DIGITAL VOICE T;necl.; :EJTQ .rang:} 25.35, 35-55, 55-90
. : over 45 functions 3 Module. As a voice ID'er ; - :
can be controlled by 4-digit dtmf ADiiary recehner: Inpait for control or for_repeaters, records your voice, using i e S e S i

- - cross linking repeaters. the buill-in microphone or extemal mic
-E?.-:?Efn:?é r‘:’IE: nrﬁql:ll;?tcl; LT;E;EF;T;?E& 5 « Color coded LED status indicators. Just the thing for F;g! hunt xmtr id  May LN S ( )
P also be used as a contest caller to play

_ back one or more messages through your
REP-200T Voice Message Repeater. As above, except | iransmitter at the press ::?a swjtr:hg Jsed gJRIEIEFEF’

includes Digital Voice Recorder. Allows message up lo 20 sec. to be as a radio notepad, it can record the

remotely recorded off the air and played back at user request by g:fgl:‘? :ﬂr:{tnﬂul EL Er;?'ff_ﬁ'lfér;l—t :p to '-la‘llii*f :«g ONLY $89 .z $7119 vicesatested
DTMF command, or as a periodical voice id, or both. ... kit $1145, w&t only $1395 yiing y g P;a'ymba s o2 | « Gaas FET Preamp with features similar

oflen as you to LNG senes, except automatically
like through a | swilches out of line during transmil.
small external | Use with base or mobile transceivers up
speaker. Ex- | to 25W. Tower mounting brackets incl

REP-200C Economy Repeater. Like REP-200, except uses
COR-6 Controller (no DTMF control or autopatch). Features real-voice

1 VRO el S A b Kit only $795, w&t $1085 :
tensive man- | *Tuning range: 120-175, 200-240, or 400-500.
REP-200N Repeater. want to use your ACC controller, etc.? No problem! ual tells how : +oz
We'll make you a repeater with rf modules only. ................ Kit only $695, w&t $995 to use multiple | HE] ICAL RESONATOR

messages and

adapt to many PREAMPS

applications. GaAs FET preamps

XMTRS & RCVRS FOR REPEATERS, S—
AUDIO & DIGITAL LINKS, TELEMETRY, ETC. 3&“‘ %itESJ IVE CALLING Mod. | ators reduce inter.

latching output Mutes speaker until | interference in critical apphications.

Also available in rf-tight enclosures, and with data modems. mem:;.e calls by sending your 4-digit tt | MODEL HRG-{ * ), $80 vhf, $710 uhf.
; code. Or use it with a long tt zero digit 10 | *Spacify tuning range: 142-150, 150-162, 162
FM EXCITERS: 2w continuous = alert anyone in club. Also may be used to | 174 213.233 420470

duty. TCXO & xtal oven options
FCC type accepted for com']
high band & uhf.
« TAS1: 50-54 143-174, 213-233

MHz ... kit $109, w&t $189.
« TA451 420-475 MHz

kit $109, w&t $189.

« TA901: 902-928 MHz

(0 SW out); w&t $§219

control autopatch or other single device
............ voreenn- il $49 w&l §79

TD-2 DTMF DECODER/CONTROL-
LER. 16 digits, programmable, toll-call RECEIVING
restrictor. Can tum 5 functions on/off.

.. kit 389, wired & tested $149 CONVERTERS

AF‘ 3 AUTDFATCH Use with TD-2 for
repeater autopatch. Reverse patch and

hone line remote control are std
VHF & UHF AMPLIFIERS. i Kit $89. wired & tested $149

For fm, ssb, atv. Output levels from g
AP-2 SIMPLEX AUTOPATCH Twmng
10W to 100W. Several models starting at $99 Board. Use: with - above for s:mple:: N0er-

FM RECEIVERS: - éfiah‘us:ng a transceiver e it 539 SOM .-ec,{-lu:er

« R144/R220 FM RECEIVERS for 143-174 :

0. TEUU bath El"}"ﬁtﬂl & ceramic if flllﬂ'rs EDBERIEN CGDER Adju5tﬂb1a Ifﬂr 144‘1451 145'1"1?, 145-143, EEﬂ'EEE,

plus helical resonator front end any t;:'”E- EtEFI"Eﬂﬁ"? tff;; r Eg‘_-‘-ﬂtt'ﬂfﬁr with 222-224 MHz, 432-434, 435-437,
: Pl remote control activate/deactivate provi- 435.5-437.5, and 439.25 (to chan 3).

for exceptional selectivity. =100dB at sions kit $29, wired & tested $59 | , kit le o $49. kit w}ﬁ“ 4 H}HI‘.':

+12kHz (best available anywhere!) 4

Flutter-proof hysteresis squeich; jacks $74, w&t in case $99.
DATA MODEMS

TRANSMITTING

ol kit $149_ wi&t $219
«» R451 FH HE‘UR for 420-475 MHz
Similar to above kit 3149 wit $219

« R901 FM RCVR, for S02-928MHz ’ MO-202 FSK DATA HDDULETDH &
Triple-conversion, . $169, w&t $249 DE-202 FSK DEMODULATOR. Run up to
1 | signals through any fm
. R76 ECONOMY FM RCVR for 28.30, 50.54, 73.76, 143-174, 213233 MHz, | n200 baud 3‘9"3 ity RO e CONVERTERS
wi/o helical res, if selectivity >100dB at +12kHz .. ... Kits $129, w&t $219 receiver /9. g.' "ﬁ:‘ h 8-
¥ M7, R76 MONITOR FM RCVR Kit for 10M, 6M, 73 MHz, 2M, hi-band, or 220 ?fﬂ;fl_’,{:}: -~ g "];jf &3
%*é MHz. |F selectivity 60dB at +12kHz. Great for monitoring repeaters, telemetry ' e i u-' e e PG,
amateur calling frequencies, or packet radio frequencies, and for listen- e e e 89 kit ea $49 w&i ea $79 (Tl Ak LEH 'L'ﬁ-' ‘ﬁ i}
ing to commercial two-way radio, police/fire frequencies, or weather forecasts. : S [ | < Wt Wi
Good starter kit, t00; easy to assemble and align.  ..................... Kit only $59! 9600 BAUD DIGITAL RF LINKS. Sty 5 e
Low-cost packet networking system,
« R137T WEATHER SATELLITE RCVR for 137 MHz. Special if filters tailored for consisting of MO-96 Modem and special | XV2 for vhif and XV4 for uhf. Models to
wideband fm. Lowest cost receiver available ................_ kit only $89, wit $149. versions of our 144, 220, or 450MHz FM | convert 10M ssb, cw, fm, etc. to 2M, 220,
» We also have preamps and receiving converters for 137 MHz, and we carry the Transmitters and Receivers Interface | 222 432,435, andatv. 1W output
Weather Sateliite Handbook by Ralph Taggan. directly with most TNC's. Fast, diode- | Kit only $89. PA's up 10 45W available.
switched PA's output 15 or 50W. CALL

« Buy at low, factory-direct net prices and save!

*F lete Info, call ite for f talog.
e e, hamlronics, inc.

* Order h}l’ mail, fax, or phDﬂEfﬁJl‘A'-'-.-*. 1-5 PM eastern time) ES-D Mﬂ'”l Rd: Hi|tﬂl’l NY 14453_9535

* Min. $5 S&H EhargE for first pound plus add’l weight & insurance,
» Use VISA, Mastercard, check, or UPS C.0.D. Phone 716-392-9430 (fax 9420)
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Number 3 on your Feedback card

FCC Amends Message
Forwarding Rules

The Federal Communications Commission
has acted on P.R. Docket 93-85 and has re-
laxed the Amateur Service rules to enable
contemporary message forwarding systems to
operate at hundreds of characters per second
while retaining safeguards to prevent misuse.

A message forwarding system is a group of
amateur stations participating in a voluntary,
cooperative, interactive arrangement where
communications from the control operator of
an originating station are transmitied to one or
more destination stations via forwarding sta-
tions, which may or may not be automatically
controlled.

Currently, the control operator of each sta-
tion is held individually accountable for each
message retransmitted, resulting in unneces-
sary content review and delays. The Ameri-
can Radio Relay League stated that the obli-
gation of the control operator of the first for-
warding station should be the establishment
of the identity of the station originating the
message. Only when this is not done should
these control operators be held accountable
for improper message content.

The commission agreed, and thus, the FCC
will hold accountable only the licensee of the
station originating a message and the li-
censee of the first station forwarding a mes-
sage in a high-speed message forwarding
system. The licensee of the first forwarding
station must either authenticate the identity of
the station from which it accepts communica-
tions on behalf of the system, or accept ac-
countability for the content of the message.
TNX Westlink Report, No. 670, April 21, 1994.

See The Light

A young Missouri company has announced
what they say is the first fiber optic cable sys-
tem for home audio and video application. De-
velopers hope the Mongoose cable system
will soon replace conventional wire cables
carrying high-fidelity analog signals in runs of
up to 2.4 miles.

Why bother? According to a company vice
president, it is the best way to connect both
audio and video components. “It is non-con-
ductive, has no impedance, and neither caus-
es nor atiracts electrical noise.” V.P. of Devel-
opment of ASM Labs Armando Martinez fore-
sees market demand from both amateur and
professional audio and video purists. “The in-
tegrity of the original signal is uncompro-
mised,” says Martinez, adding that this is the
first fiber optic system that is plug-compatible
with conventional equipment.
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New kHz on the Block

The Federal Communications Commission
will hold frequency spectrum auctions this
fall, according to Chairman Reed Hundt. The
frequencies heading for the auction block are
to be used to expand mobile communica-
tions, which Hundt says has the potential to
become one of the country’s largest indus-
tries by the end of the century, with at least
87 million customers.

Hundt also says he wants the FCC to pro-
mote competition in the communications in-
dustry, especially for cable TV, so rate regula-
tion can eventually be eliminated. TNX West-
link Report, No, 671, April 30, 1994.

Brain Cells

Energizer Power Systems and National
Semiconductor Corp. have developed a new
battery that monitors its own power consump-
tion and provides recharging communications
with the host equipment. These “smart batter-
ies™ are expected to first appear in notebook
computer applications.

The new batteries use nickel-metal-hydride
and nickel-cadmium rechargeable cells. The
internal brains virtually prevent overcharging
and allow for useful “time-left” or "% capacity
remaining” information to display on the host
device.

The announcement comes at a time when
portable electronics equipment use is sky-
rocketing. Duracell International and Intel
Corp. have also joined together to develop a
smart battery of their own. TNX Electronic
Engineering Times, Issue 797, May 16, 1994.

FCC Cracks Whip

three dozen VEs have been suspended in
Southern California, in connection with test-
ing irregularities, under orders of the FCC.
TNX Westlink Report, No. 671, April 30,
1994,

What'’s Your Sign?

The callsign of your dreams awaits you,
and the price will be $7. That's the word from
the Federal Communications Commission.
On March 11, the FCC released its Notice of
Proposed Rule Making to implement the new
fee assessments for licensees who were au-
thorized by the 1993 US Budget Act.

Item 59 of the NPRM notes fees for ama-
teur "vanity” callsigns, that are to take effect
whenever the commission's proposal is finally
approved. The current plan calls for a fee of
$70, or $7 per year for the 10-year license
term. TNX Westlink Report, No. 671, April 30,
1994,

Top Cop

Fifty-nine Southern California hams are
under order from the Federal Communica-
tions Commission to retake their amateur ra-
dio license exams or face penalties, accord-
ing to a story in the Westlink Report. The
commission says all of the licensees in ques-
tion were passed at sessions conducted by
the ARRL-VEC in 1992 and 1993. Those vol-
unteer examiners are also facing government
scrutiny.

In a letter sent to those licensees, the FCC
flatly accused the applicants of cheating. The
letter says, “ . . . the irregularities on your ex-
amination papers indicate that you were ap-
parently given access to the exact (answer)
key used by the volunteer examiners.”

Those who were passed at the suspect
testing sessions have 60 days to retest.
Those who fail would face downgrade or loss
of license entirely. Refusing to retest could re-
sult in more severe penalties. So far, almost

According to Electronic Engineering Times,
a group of students at the Massachusetts In-
stitute of Technology recently showed they
were “complete engineers” by arranging a
rather sophisticated end-of-semester prank.
The article quotes Bob Rivers, Human Re-
source Director at Bose Corp., saying the
MIT students displayed a number of desirable
qualities his company looks for when hiring
engineers: initiative, leadership, technical
knowledge, planning and organization, and
the ability to handle stress.

S0, what did the students do? They some-
how constructed an exact replica of a cam-
pus police car—right down to a bag of Dunkin
Donuts—and lifted it to the dome of one of
MIT's main buildings, all in complete secrecy.
As you can imagine, the story was highly
photographable, and made all the evening
newscasts in Boston. Rivers says these
young engineers also have another trait that
iIs very desirable in the workplace—a sense
of humor. TNX Electronic Engineering Times,
Issue 797, May 16, 1994.

TNX...

. . . to all our contributors! You can reach
us by phone at (603) 924-0058, or by mail at
73 Magazine, 70 Route 202 North, Peterbor-
ough, NH 03458. Or you can reach us on
CompuServe ppn 70310,775@compu-
serve.com; or at the 73 BBS at (603) 924-
9343 (300-2400 bps), 8 data bits, no parity,
one-stop bit. News items that don’t make it in-
to 73 are often put in our other monthly publi-
cation, Radio Fun. You can also send news
items by FAX at (603) 924-9327. 73]
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Satisfy vour need for speed with the new PK-96 9600
baud packet controller from AEA.

This high-performance machine comes standard with
1200 baud AFSK tone signaling, as well as 9600 baud
K9NG and G3RUH compatible direct frequency modu-
lation. The PK-96 makes an excellent terrestrial or
satellite data controller. It can be used for high-speed
data links to eliminate bottlenecks and in-
crease system capacity.

Big capability in a small package is what
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With Packet Transmission

you get from the PK-96. Under the hood, there is a ISK
battery-backed MailDrop which is easily expandable to
100K. MailDrop allows you to automatically control
third-party traffic and receive and reverse-forward mes-
sages.

Bring your system up to speed. Call AEA’s Litera-
ture Request Line at (800) 432-8873 for more informa-
tion, or call us direct at (206) 774-5554.
Contact your favorite ham radio equip-
ment dealer for the best pricing.
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T'he NAVSTAR Global Positioning Sys-
tem, generally called GPS, is a satellite
radio positioning network providing very ac-
curate position, velocity, and time informa-
tion. Although GPS, developed by the U.S.
Department of Defense (DOD), can provide
three-dimensional position, velocity determi-
nation, and precision time transfer, position
information 1s the most sought. Plans call for
GPS to be the DOD’s primary means of ra-
dionavigation. The system 1s capable of
serving an unhimited number of users any-
where on the ground, at sea, in the air, and in
near space.

An overview.
by Bill Clarke WA4BLC

by 0.2 (the approximate speed of sound is
two tenths of a mile per second) to calculate
the range in miles.

The NAVSTAR satellites are broadcast
beacons transmitting L-band signals consist-
ing of pseudorandom noise (PRN). The PRN
is predetermined strings of one and zero da-
ta bits, generated by an on-board clock that
also provides the exact transmit time of the
signals. GPS satellites transmit spread spec-
trum signals on two frequencies: L1 =
1575.42 MHz and L2 = 1227.6 MHz. All ra-
dio transmissions are on the same frequen-
cies, with individual satellite identification

Number 4 on your Feedback card

The Global Positioning System

made via unique individual code sequences.

When the GPS receiver begins tracking
the PRN sequences from four satellites (the
generally accepted minimum number re-
quired to provide adequate accuracy), the re-
ceiver’s data processor akes over.

The processor samples the receiver’s TOA
values, makes numerous calculations and
corrections that account for clock errors,
ionospheric signal delays, receiver noise, elc.
Much of the corrective mathematics used in
these calculations is variable from time to
time. The variables are provided to the GPS
receiver as parts of the satellite signal called

the navigation message (NAV

Parts of GPS

GPS is comprised of three parts
(officially called segments):
space, control, and user.

The space segment 1s a constel-
lation of 24 satellites in semi-syn-
chronous orbits at an altitude of
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The control segment consists of
a master control station located in
Colorado, and five monitor sta-
tions (MS) situated around the
world. As the central GPS pro-
cessing facility, the control seg-
ment is tasked with tracking, mon-
itoring, and managing the satellite
constellation.

The user segment consists of

the consumers of GPS. They may

be military or civilian; however,
all must be properly equipped
with specially designed receiving
equipment, normally referred to as
a GPS receiver or receiver/proces-
sor, to make use of GPS.

How GPS Works

GPS position determination is
based on a concept called time of
arrival (TOA) ranging, which is
merely the signal’s travel time
from transmission to reception.

A simple example of TOA
ranging: The distance from a
thunderstorm to your location can
be figured by counting the sec-
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onds between a lightning flash
and the thunder report (the TOA
value). Multiply the TOA value
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Msg).

The NAV-msg 1s superimposed
on the satellite signals and contains:
GPS system time of transmission, a
hand-over word (HOW), orbital po-
sition data, clock data, and almanac
data for the remaining satellites in
the constellation. The coefficients
for calculating UTC and the iono-
spheric delay are also included in
the NAV-Msg.,

The GPS receiver computes the
position fix in coordinate terms,
consisting of latitude, longitude,
and altitude.

Note: A GPS position fix refers
to the electrical phase center of the
receiver’s antenna, as the antenna is
the actual point of signal reception.

The normal tracking sequence
begins with the receiver determin-
ing which satellites are visible for
tracking, via user-entered predic-
tions or stored satellite almanac in-
formation from previous NAV-Msg
data. If there is no almanac infor-
mation, a search of the sky must be
made to locate and lock onto a
satellite. The receiver can then read
the NAV-msg and get current al-
manac information about the other
constellation satellites. This may
sound rather complicated; however,
the user can relax as the entire pro-
cess is done automatically by the
recerver/processor.

Photo A. The Trimble Navigation SCOUT GPS receiver (courtesy
of Trimble Navigation, 9020-11 Capitol of Texas Highway North,
Suite 400, Austin TX 78759 ; 800-959-9567 ).

It’s interesting to note that the
typical satellite received signal lev-
el is below the earth’s natural radio



MFJ 5/8 Wave Ground Plane

For an incredible $19.95, you get a 300 watt 5/8 wave ground plane 2 Meter base antenna.

Other 5/8 wave ground plantes can't work auly better -- no matter how much the cost . . .
g e 7 MFJ-1750 For an incredibly low $19.95, youget SWR. ., strong lightweight aluminum
a complete 2 Mr:tcr 300 watt PEP 5/8 construction that's protected by MFI's Permanent

wave ground plane home station antenna.
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Molecular Bonding Technology™ . .
ceramic antenna insulator for maximum radiated

. low loss

of any single element antenna. power . . . MFI's RapidTune™ radiator for quick
Competitive 5/8 wave ground planes can't accurate tuning . . . super easy installation to any
work any better -- no matter how much they cost. 1 to 1'/2 inch mast with single U-bolt (included)
You get . . . shunt fed matching that bleeds off . and it's Made in USA.
; unwanted static and gives you lowest possible - MFJ-1752,$19.95, for 220 MHz band.
DualBand144/440 MHz 5/8 Wave 2 Meter Mobile Antenna MFJ Dual Band Mobile
G d Pl -“ ° Mobile Antenna for 144/440 MHz
roun MFJ-1728/8 _ For maximum range while mobile, use by
MEJ-1754 Now! 37 9= $24°% MF)'s Maximum Gain™ 5/8 Wave 2 Meter s 1' 4
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Meters and 440 maximum power into your antenna. It's rated at 300 watts __ Y““ et excellent
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on 440 z with a high gain halfwa?e mgh;;;,?;‘h End-dlghk mﬂrfn mm for Fﬁl:;g-hl " Meters for noise-free, long range QSOs.
over quarter wave radiator. On 2 t a stainless steae] radiator that'll endure years of harsh mobile Its stainless steel mcﬁalnr is only 19
Meters you get solid quarter wave iy i dpseiri inches tall so you can park in your
performance. Mounts on 1 to 12 inc arage without knocking it over.
mast with single U-bokt. Easy-to-tune. You get MFJ's one year No Matter What™ unconditional guarantee. 83128 g

Order MFJ-1728 with standard PL-259 coax connector or
1/4 Wave Gl‘ﬂllllll Plllll MFJ-1728B that also includes a BNC adapter for your handheld.
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MFJ-1740 i i
$1 2% &  Stacked 5/8 Wave for 2 Hoiers
The MFJ-1740 & & gives twice the omni-directional gain of a single 5/8 wi
bringsup2Meter & MFI-1764 MF]J's stacked 5/8 wave radm!ms giveyou == =
repeaters as well s= a9s More than twice the omni-directional gainof |
as any s wave . 34° , single 5/8 wave radiator!
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or tower leg. 1" Ibs., two 47 inch radiators, 23 inch boom. Made mU"SA
Also works as exmllcnt 6 Meter full halfwave centerfed antenna.
MFJ-1766, $89.95, gives you four times the gain of single 5/8 wave.
asing cables. Doubles gain on 6 Meters.

inch mast. Cutting chart included for
22(/440 MHz. Made in USA.
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ymmetncal
~ Mounts vertically for FM/Packet or horizontally ﬁéif’SSB mﬂa
5111 &mcluded U-bolt on 1 to 1'/2 inch mast or tower leg. :
s trength 6061-T6 aluminum 5 foot, I‘!smchdmmtlnrhonm 2
yval Band flexible Duch pounds. Elnmis are clacmﬂy isolated ﬁ'amhmm Made in USA.
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I |[MFJ-1712, $14. 95 Got a new
I | dual band handheld or
% lunits? One antenna fits

'44/440 MHz flexible ducks for HTs

(o). High Gain FlexiDuck™. || 'y Portable 3 element Yagi for2 M
-pendable QSOs when other | MEJ-1763  You can set up or take down MFJ's

$39°s portable 3 elements 2 Meter Yagi in
seconds! Elements simply screw into the boom.
You can take it with you wherever you go and
have the "oomph" and directivity of a beam.
It's easy to store and sturdy enough to use as

ibber ducks give you noise.
igh gain 2 wave on 440 MHz,
ill size '/« wave on 2ZM. Won't

b you -- bends, twists, flexes

ith you. 15% inches.

An extra powerful magnet holds it
steady -- even at highway speeds.

Use it with mobiles and handhelds!

You get 15 feet of coax with a
standard PL-259 coax connector and a
free BNC adapter for your handheld.

It's protected by MFJ's famous one
year No Matter Whar™ goarantee.

HT Range Extenders
Telescoping antennas for handhelds
A. Long Ranger™ 2 Meter Halfwave,
N.[FJ-ITM $16.95. For really long range
this MFJ endfed halfwave is hard to beat.
It orms a ¥ wave on a handheld
because the /s wave needs a ground plane
The MF]J halfwave doesn't. It's shorter,
lighter, has more gain and places less
stress on your antenna
connector than a s wave
antenna. When collapsed,
performs like a ml:lber dmk. 40
extended, 10"
B. Dual
Meters and 440 MHz,
arate A H C.
tsa

i | Ya wave for 2 Meters and a % wave with
‘::'; gain for 440 MHz. 7Y+ collapsed, 19"

C. Pocket Linear™ *k Wave, 2
Melers, MFJ-1710, $9.95. Carry this

gen size antenna in your pocket like a
|ba

lIpoint pen. When you're using your
rubber duck, on the fringe and noisy,
put on the Pocket Linear™, extend it to
242" and carry on your QSO. Has
pocket clip. 54" collapsed.

144/440 MHz hplimlr
Lets you use MFJ]-916 g

dual hancl 144/440 $2995

MHz antenna with

separate transceivers or sep-

arate 144/440 MHz antennas —__

with dual band transceiver. i

B. FlexiDuck™, MFJ-1716, A- B.
16.95. Similar to MFLITI? Full Vs
ave on 440 MHz, efficient loaded Y4
ave on 2 Meters. 8% inches.
Shorty Duck™ for HTs

Add this short, 4'/4 MFI-1718

your home station antenna.
Mounts vertically for FM/packet or horizontally for SSB. Center
or end mounts with single U-bolt. Great for packet/PacketCluster™.
It's compact 2% foot boom gives you a calculated gain within 1
dB of a four element Yagi with a boom nearly twice as long.
Extra thick elenm;ts mam:lmzel}:% n landt_:;dn:lchwty over entire
Duck™ s 95 2 Meter band. MFET's FerriteCho ples ne
:[hmm for ala}';ur iz Elements and boom are made from strong lightweight aluminum
;na]‘ Impedance matched for maximum and&rmmtd by MFJ's Permanent Molecular Bonding Tffﬁnﬂiug)r

in. High-Q helical wound radiator. eighs just 2 pounds. Boom is 30" inches. Made in USA.
CIRCLE 86 ON READER SERVICE CARD

Nearest Dealer/Orders: 800-647-1800
'Ibchmca] Help: 800-647-TECH (8324

year unconditional guarantee * 30 day money b

guarantaa (less s/h) on nn:lam from MFJ * Free catalog
MFJ ENTERPRISES, INC,
Box 494, Miss. State, MS 39’?62
(601) 323-5869; 8-4:30 CST, Mon-Fri
FAX: (601) 323-6551; Add s/h

MF] . .. making quality affordable
Prices and specifications subject to change © 1994 MF) Enterprises, Inc.



noise level. After detection, the satellite’s
signal is multiplied by use of receiver-pre-
dicted PRN codes and with the received sig-
nal collapsed into the original carrier fre-
quency band, concentrated, and brought well
above the natural noise level.

Simply Complex

The average GPS portable receiver some-
what resembles a VHF hand-held transceiv-
er in size and weight. Functionally, you will
find the GPS receiver simpler to operate, al-
though somewhat similar in flavor. Buttons
operate selection menus and functions are
selected from those menus. Referring to the
Trimble Navigation SCOUT GPS Receiver
in Photo A, note there are only eight buttons
for control. By using the buttons and the
scrolled menus appearing on the LCD dis-
play, the exact location can be determined,
routes may be programmed, locations mem-
orized, distance from previous or mput loca-

tions computed, and speed calculat-
ed.

GPS Accuracy

GPS was designed to support a
broad spectrum of users with differ-
ing requirements of accuracy. Basi-
cally, there are two categories of GPS
accuracy service:

The PPS, precise positioning service,
which is extremely accurate and available
for use only to those authorized, and the
SPS, standard positioning service, a less ac-
curate positioning service which is available
to all GPS users. PPS and SPS are function-
ally identical; however, access to the PPS is
limited by encryption techniques.

PPS, primarily intended for military pur-
poses, typically provides accuracy of 22 me-
ters horizontally, 27.7 meters vertically, and
time within 90 nanoseconds.

SPS. used for civilian purposes, is speci-
fied to provide 100 meter horizontal, 300
meter vertical, and 170 nanosecond time ac-
curacy. The horizontal specification includes
peacetime degradation of selective availabil-
ity (a means of tinkering with the system to
make it less accurate in the name of national
sccurity). For the SPS user, selective avail-
ability is the dominant SPS accuracy error
source.

In practice, the specifications are easily
attained, with much greater accuracy the
rule and not the exception.

G PS Receivers

Although the technology of GPS is fasci-
nating, it is not feasible for the average ham
to construct a GPS receiver. Not that some
hams aren’t capable of the job—it just isn’t
feasible (read: worthwhile). No more so than
building a 2 meter HT with all the current
bells and whistles would be.

There are several types of basic GPS re-
ceivers, varving in complexity, tracking ca-
pabilities, speed of information update, and
planned use. Unfortunately, corporate mar-
keting has clouded the identity of some re-
ceiver types and operational complexities
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(rarely are complexities a user concern as
most GPS receivers are designed for ease of
operation). The types of receivers consist of:

Sequencing—This type makes use of one
or two hardware (RF) channels by simple
stepping from one selected satellite to anoth-
er on a timed basis. Sequencing receivers
use simple circuitry, and have low produc-
tion costs and low power consumption. They
are adequate for most purposes except high-
speed navigation.

Continuous tracking—These have a mini-
mum of four hardware (RF) channels and
track four or more satellites simultaneously.
They are less affected by speed than the se-
quencing receiver.

Multiplex (MUX)—With this type, a sin-
gle hardware (RF) channel is switched at a
fast rate between satellites being tracked.
Switching is typically 50 times a second.
The multiplex receiver is based on time
sharing and requires only a single code gen-

“Now that you have been boggled

by the high-tech world of GPS, you
might ask, ‘What’s in it for me?’”

erator and carrier synthesizer for tracking.

Digital—This type uses analog-to-digital
conversion techniques with a single receiver
IF for signal amplification. Signal process-
ing is accomplished digitally. This type of
receiver can be visualized as a single chan-
nel radio receiver with five digital channels,
each monitoring an individual satellite.

Hams and GGPS

Now that you have been boggled by the
high-tech world of GPS, you might ask,
“What's in it for me?”

Using GPS, a ham can display his exact
location and figure distances to other loca-
tions. Other locations might include previ-
ously-memorized points (locations electroni-
cally in the receiver) or latitude and longi-
tude points entered manually.

The exact location of VHF/UHF repeaters
can be determined for ease of mapping
planned coverage and determination of po-
tential interference with existing repeaters.
As the GPS is a three-dimensional system,
altitude can also be displayed.

Distance between known points can easily
be displayed. Just push a couple of buttons
and indicate the points to be referenced.
Again, for repeater usage, coverage could be
determined by following a line of signal
strength and marking locations on a map.
Distance calculations can be very important
for mountaintop VHEF/UHF operations.

The Maidenhead grid locator system (grid
squares) 1s programmed into the SCOUT
GPS receirver and indicates grid squares to
about 75-foot accuracy. The display consists
of the basic field, square, subsquare, and the
TGL (Trimble Gnid Locator): CM 87 XI 42
LF, which corresponds to latitude/longitude

of 37 degrees 20 minutes 33.0 seconds
North/122 degrees 2 minutes 46.8 seconds
West.

Many hams find themselves involved
with search and rescue duties, whether
through the Civil Air Patrol or other public
service agencies. Using GPS for precise po-
sitioning, coverage of search areas is very
accurate and efficient, leaving no area over-
lapped or uncovered. GPS receiver readings
can be directly applied to maps, and map-
plotied positions quickly located.

Where is GPS Going?

Although initially designed for military
usage, the civilian world has discovered
GPS. No doubt the system’s user simplicity,
accuracy, and reliability factors have accel-
erated its acceptance. It is safe to say that
GPS will, at some point in the future, direct-
Iy impact nearly everyone.

The military uses GPS for aviation, ma-
rine, and land navigation. Examples
include: aircraft instrument landings
and carrier landings, rendezvous
such as inflight refueling, improved
bombing accuracy and ballistic
weapon delivery (smart bombs),
close air support, reconnaissance
and target location, enhanced site
surveying and field artillery place-
ment. Insertion and extraction missions may
be carried out with extreme accuracy (with
safe and umely deployment and evacuation
of troops), including medi-vac.

GPS was used during Operation Desert
Storm for land navigation 1n the desert areas
where maps of the deserts were virtually
non-existent and desert physical/geographi-
cal reference points were scarce.

Marine navigation becomes very simple
using GPS and harbor navigation accuracy
will be greatly improved over current meth-
ods. Waterway and other mapping becomes
as simple as pushing a few memory buttons
while over-flying or otherwise crossing an
area. Later, memory examination allows
maps to be drawn.

For civilian purposes, the applications for
GPS appear to be without limit. More and
morc uses are being found all the time, in-
cluding:

Replacement of the vanious radio-based
aviation and marine navigation systems.

Creation of a differential GPS (DGPS)
system to increase the positioning accuracy
to about 10 meters (39 ft). DGPS only re-
quires that a local positioning signal be
added to the mix of calculations made by the
GPS receiver.

An ambitious projected application for
GPS is Intelligent Vehicle Highway System
(IVHS) technology. IVHS is planned for
limited use in the year 2000. Nearly a billion
dollars has already been spent or allocated
for 1ts development and implementation.
IVHS encompasses automated highways and
computer-aided vehicle guidance.

Rail systems and trucking agencies are us-
ing GPS as the basis for traffic management
and scheduling.



1-1300 MHzZ In One Sweep $1,795.
MADE IN USA -10KHz Resolution Band Width -7 Digit Center Frequency Display
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EXCLUSIVE DISPERSION ZOOM

ITC SA Series exclusive Dispersion
Zoom lets you zoom in on any Center
Frequency signal, from any one of
five calibrated Dispersion positions.
Preset at >140 MHz, 50MHz, 10MHz
1MHz and zero MHz per division. The
SA1300A displays greator then 1300
MHz on the screen at one time yet
allows instant zoom to any Dispersion
Scan Width as low as zero MHz per div.
Allowing for total control over all

Dispersion Scan Widths settings.

80 dB ON SCREEN
130 dB total Dynamic range 110 dBm

Sensitivity. At Narrow and Wide Band

Width settings. Performance you would
expect only from a $10,000 Analyzer.

ULTIMATE LowcosT ANALYZER

ITC Spectrum Analyzers are the best
performance to price ratio Analyzers on
the market today. No other low cost
Analyzer comes close to the Superior
performance and quality of an ITC
Analyzer. Total flexibility and ease

of operation. SA1300A gives you full
control over the Resolution Band Width
and Freq. Span widths. Plus Vertical
Position, Baseline Clipper, Sweep
Speed, Video Filter, 4 Input Attenuator
settings, 10 Frequency Select settings.

MODEL SA1800B 1800 MHz
Covers 1-1300 MHz and 850-1850 MHz
in one sweep. Ildeal for Satellite service.

The SA1800B has the same general
specifications as the model SA1300A.

INTRODUCTORY OFFER

SA1300A & OPT.s 1,3,6
ONLY $1795.00 e :

SA1800B & OPT.s 1,3,6
ONLY $2195.00 not-1
$1995.00 Opt. 1, 6 ONLY

$1595.00
$1895.00
$200.00

SA1300A
SA1800B

OPT.1 50MHz MARKER
OPT. 3 +/- 5KHz Res B.W $350.00
OPT. 5 1000 MHz Tracking Generator $250.00
OPT. 6 7 Digit Center Frequency Display  $300.00
Note 1: Introductory Price for limited time only.

TAKE ADVANTAGE
CALL 1-800-566-1818

To: Order - For Information & Special intro. Offer
Terms MC, VISA, AE, Check, COD, PO (OAC), LC, Transfer

pistrsuten sv: ADVANTAGE  ivstruments core.

3276 KITCHEN DR. P.0. BOX 2152 CARSON CITY NV. 89702

1-800-566-1818 702-885-0234 FAX 702-885-7600
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.O.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.
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In the realm of public safety, GPS will as-
sist in resource management, allowing dis-
patchers to accurately determine where po-
lice cars, fire trucks, and rescue equipment
are located at any given ume. Police dis-
patchers will know the exact position of ev-
ery car available or in use and can send a
unit to assist whenever necessary, possibly
saving an officer’s life. Fire departments and
rescue squads can use computer-based maps
and information giving locations of fire hy-
drants, water supplies, and directions of
travel. Using differential GPS, it is possible
to locate individual firefighters inside burn-
Ing structures.

During natural disasters such as earth-
quakes or floods it will be easy to locate un-
derground utility lines, boundary areas, and
limits of affected areas.

GPS allows land survey and mapping to
accuracies of two inches or less. Special
techniques and equipment are used for accu-
racies of this level.

The locations given by a GPS receiver
can be applied to maps, preventing hikers
from becoming lost. Further, in the event of
an emergency, hikers can transmit (via
phone or radio) their exact locations.

Important GPS Uses

An expedition scaled the tallest mountain
in North America, Mt. McKinley, in June
1989 1o determine its exact height by use of
GPS. The exact height was determined to be
20,306 feet, which is 14 feet below the 1954
trigonometric measurement (anyone for
placing a repeater up there?). Other moun-
tains measured using GPS include:

ML. Fuji, tallest mountain in Japan, at
12,382 feet.

Mt. Logan, Canada’s tallest peak, at
19.546 feel.

Mt. Everest, tallest in the world, at 29,022
ft.

GPS was used to accurately place the po-
sition of the Titanic. During the Great 1993
Flood of the upper Mississippi River Valley,
GPS was used extensively to monitor areas
covered with water. Similar advantage of the
system was made during the Christmas Eu-

ropean Floods of 1993.
GPS—the Global Positioning System—is
in your future. 73]

For an in-depth study of GPS, see the au-
thor’s latest book, Aviator's Guide to GPS,
published by TAB-McGraw Hill; telephone:
(800) 233 1128.

L=J

=2 NEW!! COLOR &%
- SLOWSCANTV
~ for the Sound Blaster!

Now send and recaive Slow
Scan TV with your Sound

Blaster compatible sound card
in FULL COLOR!!! -

ONLY $99.95
SLOW SCAN 11

Now copy Slow Scan TV (in §
BAW), with your S8ound Blaster 8
compatible sound card. Re-send
pictures that you réceive! Save
as PCX or VOC files.

ITS FUNIII

Tyl

IIIDIII ANALYZER

re those audio signals that

ynuhur.lmhu SSTV.RTTY,

Amtor, and Packet radio.. Copy
ive or from a .VOC file.

ONLY$39.95

Reguires PC, VOMA 840 x 480 - 256 colors, and Sound Blasier comp. card.
Shipping $§ - Overscas $10 - lllinois residenis add 6_25% tax

Harlan Technologies 815-398-2683
5931 Alma Dr. - Rockford, lllinois 61108
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SCARED OF THE CODE?

IT'S ASNAP WITH THE ELEGANTLY SIMPLE
MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS—AND BEYOND

Morse Code teaching software from GGTE is the
most popular In the world—and for good reason.
You'll learn quickest with the most modern teaching
methods—including Farnsworth or standard code,
on-screen flashcards, random characters, words and
billions of conversations guaranteed to contain every
required character every time—in 12 easy lessons.

Sneak through bothersome plateaus in one tenth of
a word per minute steps. Or, create your own drills
and play them, print them and save them to disk.
import, analyze and convert text to code for addition-
al drills.

Get the software the ARAL sells and uses to create
their practice and test tapes. Morse Tutor Advanced
Edition is approved for VE exams at all levels. Morse
Tutor is great—Morse Tutor Advanced Edition is even
better—and it's in user selectable color. Order yours
today.

For all MS-DOS computers (including laptops).
Available at dealers, thru QST or 73 or send $29.95
+ $3 S&H (CA residents add 7.75% tax ) to:
GGTE, P.O. Box 3405, Dept. MS,

Newport Beach, CA 92659
Specity 5% or 3% inch disk
(price includes 1 year of free upgrades)

CIRCLE 193 ON READER SERVICE CARD

14 73 Amateur Radio Today * July, 1994

ICABLE X-PERTS INC.

1IIIH.A.IP S00FT

FLEXISLE 9911 DIRECT BLUFIAL .I.A-E.'HET [ 5T
2013 EQUAL UV RESISTANT JACKET __ Fre A0v%
ARG 273U MIL-SPEC DIRECT BUSEAL JACKET . 3m K =y ]
ARG AU FOAM 5% . 30T 0"
RG MINI BX BLK or GLR UV JACKET 16" Tan
ARG 11U FOAM MIL-SPEC A &M
RS Z14U—WIL-SPEC 150 1.30M
BG- 148U -SPEC it 1.30% 1.10M
ROTOR CABLE
C4080 STD DUTY 2M8-6722 UV JACKET . .. onm 18%M
C4090 HVY DUTY 2M8-820 UV JACKET NI 77 | anm
1BGA 4/C GRAY JACKET .. ey B TR, | 130
183EA TIC GRAY JADKET .. 18/ SR
AHTEHHA WIHE
14GA 168 5TH SUPER-FLEX UNINSULATED,, e 12 A0m
1434 7/22 H.D B.C UNINSULATED ... A a1:1,) ST
14GA SOLID "OOPPERWELD" L!HINEULATEEI 52 o7 B
12GA 10 STR FLEXIBLE BC UMINSULATED .......coocvveerer. L1T1M Jam
BALUNS PRICE
W2ALU 1:1 OR 4.1 BLN 1.8-40MHz TRMNSFRM . 822 S0/ea
W2DUi 1:1 BLM 1. 8-20kHz CRANT s 05w
ORIGINAL GERV KIT T £25 D0vea
THAFS 10-20 MTH ELD DLy
CENTER MNSULATOR $3 #5ea
DAC S0PE DEL BRD ane TTeE TEST §12 OO 0OD=

WIRE
10GA 2/C REDBLK 25883 00s=
VZBRAD 25N - 51000%ms 1" BRAID 254 - 517 S0vea
450 OHM LADDER LINE 18GA SOLID CW  $12.00M00h

HMORE ITEMS STOCKED INCLUDING CONNECTORS & ANTENMAS
CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH

ORDERS ONLY: 800-828-3340
TECH INFO: 708-506-1886 &
113 McHenry Rd., Suite 240 g

Buffalo Grove, IL 60089-1797 o
For Complete Literature Mail SASE

13 Gk REDESL & 258-56 00Wa

Slow Scan TV

doesn't have to be expensive anymore!

Every day more hams are enhancing thewr communication by using
images. Join the fun and see what you've been missing.

Quality Color S5TV |5 casy and affordable with Paseken TV, 513995

Requires IBM PC-oompatible, 386 or better CPLL | Megabvie of memory, calor VOA
displuy, MS5-DOS. Shipping: 3510 U.5.A. and Cunnda, §15 for others. Write or call for
complete details

Absolute Value Systems

115 Stedman St. # 7

Chelmsford, MA 01824-1823

(508) 256 6907

e-mail: johni@world.std.com

VOX CONTROLLER

SECOND GENERATION

nexi gencralion VOX controller with adj vox
sensitivily, timers and CWID. Operale YOX
with no intemal connections to your radios
or COR for more demanding systems.

BC-21 w/ CWID & enclosure.....$89.95
Add IDTMF rmt control, patch and outputs 1o
control other equipment Lo the 13C-2].

BC-2R adds rmt ctrl and palch....$79.95

DTMF decoder Boards for every need
BTD-8C has 8 latched, rml toll-restriction,

LiTZ, IC sockels & more ................... $99.95

Orig BC-1....$34.95

Orders 800-854-2426
P.O. Box 57 Inlo 901-968-5416
Lexington, TN 38351 add $4.00 S & H
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BTD-8A....$69.95
Box Products, Inc

HIGH POWER RF SWITCHED PREAMPS

Model 146
§165
Mode| 14608
$165
Model 440
$179

Model 146 160W 2 Meters 19db Gain .75db Nf
Model 1460S 160W 2 Meters 19db Gain .75db Nf
Model 440 70cm 100W 16db Gain .75db Nf

All preamps have helical filters to prevent out of
band intermodulation in the receiver. Model 146
covers the entire 2 meter band. Model 14605 is
of very narrow bandwidth and would be suitable
for SSB. Packet, or Satellite. Model 440 is factory
tunable from 430-440 MHz or 440-450 MHz per
customer request. All models are powered with
13 to 20 VDC and are mounted at the antenna.

AMPIRE, INC.
10240 NATHAN LANE

MAPLE GROVE, MINN 55369 612-425-7709
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Global positioning system (GPS) receivers
display latitude and longitude on their LCD or
CRT screens. They also show SOG (speed
over ground), COG (course over ground),
speed, and distance to pre-memorized event
or waypoint markers.

The latitude and longitude numbers would
lead to position accuracies of approximately
10 feet, but the last significant number regu-
larly changes. Why the change? This is be-
cause your position is purposely being diluted
by the Department of Defense GPS satellite
system to a 100-meter radius of a circle. It's
called “selective availability,” and purposely
denies pinpoint accuracy to civilian users in
order to provide a safeguard to national de-
fense.

This selective availability—also called sig-
nal dithering—can be all but eliminated by
subscribing to commercial or government dif-
ferential GPS signals. The differential signals
correct the selective availability error factor
from somewhere within a 300-foot circle
down to within a 5-foot circle 95 percent of
the time! For the ultimate in accuracy, you
would subscribe to your local FM station sub-
carrier access (SCA) differential GPS signals
along with a littie black box that hooks into a
differential-ready GPS receiver.

For mariners, the differential correction sig-
nals come in free of charge from the United
States Coast Guard. These are received on
the 300 kHz marine radio beacon band, and a
DBR that simply plugs into most portable or
fixed GPS sets for boating position accuracy
of approximately 10 feet. The U.S. Coast
Guard differential system covers all of the
East Coast, all of the Gulf Coast, and stations
are going in right now for the West Coast and
Alaska. Canada also participates in the differ-
ential GPS program. Hams living within 100
miles of a participating U.S. Coast Guard
beacon station should be able to pull in these
low-frequency signals, modulated MSK (mini-
mum shift keying), with the right commercial
equipment. No monthly user fee!

But latitude and longitude coordinates may
not mean much to ham radio operators using
GPS equipment for county-line calculations,
hiking topo maps, or the common street at-
lases which rarely list latitude and longitude.
Hams need something else, and they now
have it!

One expensive solution is to tie a laptop
computer into a GPS receiver with differential
capabilities, and buy mapping software or
maps on CD-ROM. If you have a computer,
this is one option for you to consider.

If you need a portable mapping device,
Sony is just coming out with their new Pyxis
Model IPS-760 that uses micro C-Map car-
tridges, that are ordered directly from the sup-
plier for approximately $129, covering several
hundred square miles of area. These could
be cruising charts, topo charts, street maps,
or even the popular airplane charts.

Panasonic and Lowrance Electronics are
also planning on hand-held GPS chart de-
vices which will give you the cartographic da-
ta on a chart-like screen that covers a select-
ed area of interest.

Trimble Navigation (Sunnyvale, California;
1/800/827-8000) combines the power of

GPS Maps and Charts

by Gordon West WBENOA

Thomas Bros. Maps and their hand-held
Scout GPS, which converts the incoming sig-
nals to grid references in the map book. Or,
for the VHF/UHF operator, the unit can actu-
ally read out which grid square you are in with
no map book required!

“Our Scout offers a choice of nine coordi-
nate displays: latitude and longitude in sec-
onds or minutes; universal transverse Merca-
tor map projection; ordinance survey of Great
Britain; Trimble Atias from Thomas Bros.
Maps: Maidenhead grid locator system, in-
cluding sub-square accuracy, Trimble gnd lo-
cator—extension of Maidenhead for addition-
al accuracy.”

“With any of these readouts, our GPS
equipment is ideal for the ham operator,”
comments Jim Osdale KBEUD, a local ham
operator who teaches GPS navigation
(714/779-5003).

Many ham operators have discovered a
unique fixed-mount LCD screen GPS receiver
from Lowrance, the Global Map 1000, as hav-
ing the most built-in cartography for the buck.
Boat GPS sets usually include an outline of
the United States as part of the basic cartog-
raphy built into the unit. For a close look at a
local harbor, you would purchase $150 C-
Map or Navionics cartridges, plug them into
the GPS mapping unit, and presto, a vague
outline of the U.S. will come into local harbor
detail. C-Map is also working with Navionics
to soon supply cartridges for selected lakes
and rivers to cover those hot fishing spots.

But when Lowrance asked for a “canned”
map of the United States to be burned into
their firmware, little did they know what was
going to be supplied—the United States with
all major freeways and expressways built into
the system without the need for any addition-
al local marine chart cartridges.

“| don’t go anywhere without my Lowrance
GPS set in a rental car,” comments Bill Alber
WABCAX, a traveling marketing consultant

s R
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Photo B. The trail plotter feature allows you to display exactly where you've been—in this case, on the
73 traill

who has put away the map books for his
new electronic readout. “When | am talking
to someone who | will visit in a few weeks,
| tell them | must have their latitude and longi-
tude along with their office address. | enter
this into the GPS charting device ahead of my
trip, and presto, | see exactly where I'm going
as I'm pulling out of the parking lot,” adds
Alber. “When it goes beep on arrival, | am
usually within 100 feet of the front door,”
smiles Alber.

State outlines and many county lines are
also included in the canned cartography.
Same thing with rivers, too. And if you turn on
your trail plotter, you can capture exactly
where you have been, and see exactly the
route you took. To demonstrate the accuracy
of the plotter, see the 73 logo in Photo B.

All marine-type GPS sets are priced at
the bottom end of the long list of equipment
designed for commercial surveyors. A survey
set might run $3,000, but you can buy a
marine Garmin GPS-50 for under $400! The
inexpensive marine sets also output NMEA
0183 data. and this ties into those $600 LCD
chart display systems. Those marine sets
also tie in nicely with APRS—automatic pack-
et reporting system. This turns your GPS
set into a position enunciator that squawks
your location on packet! Not only can you
see where you are, but other APRS systems
can aciually see where you're going on their
system.

During a recent trip throughout the United
States, | found that the GPS antenna’receiver
unit worked nicely in the back window of
rental cars. Only now and then did the recep-
tion drop out when | was in between tall build-
ings in Miami and Los Angeles.

Marine GPS prices won't dip much below
$400, so check out what is available down at
the marine stores, and tune into 1575 MHz
and get set for hand-held and mobile position
finding.
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Number 5 on your Feedback card

World’s Smallest 10 GHz
ATV Transmitter

Build one on a PCB using only a few components!
by Angel Vilaseca HBOSLV and Jean-Pierre Morel HBO9RKR

e availability of cheap surplus GaAs-
FETSs lately has made a lot of microwave
experimenting possible for amateurs. This
article describes a new kind of amateur 10
GHz low-power transmitter using a surplus
GaAsFET, mounted on a tiny piece of
Teflon/glass PCB. Wideband FM modula-
tion 1s possible for ATV operation.

As microwave-oriented amateurs, we (the
authors) began experimenting back in the
'80s, using Gunn diodes in waveguide as-
semblies. These, provided they were home-
built, using cheap surplus diodes, were very
cost-effective when compared with commer-
cial transceivers (e.g. the Gunnplexer). The
main disadvantage was the “plumbing.” It
took a lot of time and a fairly well-tooled
workbench to build waveguide-based de-

signs. For instance, some parts. like the
screws used to hold the diodes, could only
be made with a lathe.

However, if you were ever drawn away
from the 10 GHz band by the mechanical
difficulties, this article is for you. The 10

GHz transmitter we are describing could
hardly be simpler.

The GaAsFET Oscillator

Trying to design a GaAsFET oscillator
with PUFF, a computer program previously
described in this magazine, we first consid-
ered a design like the one in Figure 1.

Like in many oscillators, the oscillation
takes place if there is an adequate feedback

from an amplifier’s output to its mput. In the
oscillator shown in Figure 1, the feedback is
provided by the two close-coupled stubs
connected to the gate and drain mi-
crostriplines. The source terminals are con-
nected to the ground plane.

Making the Oscillator Radiate

Any conducting patch etched on a PCB
radiates a part of the energy 1t is fed with, If
the dimensions of the patch are small in
terms of wavelength, little energy is radiated.
As the patch dimensions increase, radiation
increases too, until a A/2 patch dimension is

Continued on page I8

Figure 1. A GaAsSFET oscillator. G, D, and S
= gate, drain, and source respectively,

B AN

Figure 2. In a vagi antenna, the elements are
about a half-wavelength long.
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Figure 3. The oscillator circuit dimensions. (See text.)



FEEDBACK

In our continuing effort 1o present the best in ama-
teur radio features and columns, we recognize the
need to go directly to the source—you, the reader. Arti-
cles and columns are assigned feedback numbers,
which appear on each articie/column and are also list-
ed here. These numbers comespond to those on the
feedback card opposide this page. On the card, please
check the box which honestly represents your opinion
of each arficle or column.

Do we really read the feedback cards? You bet!
The resulls are tabulated each month, and the editors
take a good, hard look at what you do and dont like.
To show our appreciation, we draw one feedback card
each month and award the lucky winner a Iree one-
year subscription (or extension) to 73.

To save on postage, why not fill out the Product Re-
port card and the Feedback card and put them in an
envelope? Toss in a damning or praising letter 1o the
editor while you're at il. You can also enter your QSL
in our QSL of the Month contest. All for the low, low
price of 29 cents!

Never Say Die
Letters
QRX
The Global Positioning System
World's Smallest 10 GHz ATV Transmitter
EMI/RFI Defense Strategies for Hams
Review: S & S Engineering’s Frequency
Counter Kit
8 Review: LDG Electronics’ FC-1
9 Delayed Video Trigger for Your
Oscilloscope
10 Multiband Haif-Wave Delta Loop (MHDL)
11 Improved Resonant Feedline Dipole
12 RTTY Loop
13 Hamsals
14 Camr's Comer
15 Hams wilh Class
16 QRP
17 Packet & Computers
18 Homing In
19 Ham Help
20 ATV
21 Above and Beyond
22 Dealer Directory
23 Ask Kaboom
24 73 International
25 Special Events
26 Barter 'n' Buy
27 New Producls
28 Random Qutput
29 Propagation
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X-BAND TRANSMITTER

- Miniature (214 x 3% x

1") GaAs microstrip

ransmitter pro-

vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi-
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stability with low frequency
pulling. Great for long-range testing of radar
detectors, calibration of radar receiving
equipment, and point-to-point communica-

tion links.
Complete Assembled System.........c.ccceennee. $39.00
Parts & Instruction Kit .........cccoeeemrenrreeervencens $29.00

Plus $2.00 Shipping and Handling

INNOTEK Inc.

P.O. Box 80096, Fort Wayne, IN 46898
(219) 489-1711

Visa « MasterCard - Check - Money Order - COD
Money-Back Guarantee
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1594 ANE

ARE YOU BUILDING A

Packet Network?

ANS has the hard-to-find parts that make building a

Packet Network easy! Using ordinary Packet TNCs with
network software installed, you too can expand the existing
network, or starf your owmn!

The NETRIX
Drode Mlatnx
Board cowne—ts up
1 TNCs i
ety o form a2
;!'.".“-.'-I'h:.—ﬂ._l"'_"n:_'
aocde Bt es=s DE-
F comacctors
mriE BO Cipes
sive, uodishily
caby e, wnd works withesther The NET r'-llJ":l' acTwOrinng software Compleie kut
$24 95, §39 95 asscmbled. Aduptens for DRSI or MF], 52 2% each - specify

Dmer useful products fnr network builders include:

Power Supply for the TEKK T-Net Data Radios, with TNC cable (515899
| ki, $34 95 assembled ), WireModem Adapter connects TNCs together over
wire via the Modem Disconnect header (Set of 6, $11.95 kity, TNC to Radio |
Cables (Swarting at $1.99 kit, §7.99 sssembled). RS- 232 Timeout Timer

prevents computer-based apphications from lockimg up a TheNET Mairx
{($14.95 bare board, $29.95 kit. 544 95 asscmbled, ﬂr ional case $12.95);
Power Distribution Board, casy, neat & convenient | 2 volt power disinbutien

(%1595 kit ©74.95 gssembled ). Networking Software, Documentation and
EPROMs, too!

PLEASE WRITE FOR OUR FREE CATALOG

To order, send check or MO (US Funds) add 53 5/H, NJ
address add 6% tax, All US orders shipped 2-Day air!
Your Satisfaction is Fully Guaranteed.

Amateur Networking Supply
Post Office Box 219, Montvale New Jersey 07645-0219
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] &
1 ANTENNA - 9 BANDS
NO TRAPS - LOW SWR

CHOOSE BETWEENSWW OR ZKW VERSIONS.
INSTALL HORIZONTALLY OR AS AN
INVERTED VEE. SWR USUALLY BETTER
THAN 1.5:1 ON MOST BANDS. OUR SPECIAL
BALUN MATCHES YOUR 50 OHM FEED LINE
TO OUR HIGH IMPEDANCE OFF CENTER FED
WINDOM ANTENNA. ALL ANTENNAS COME
WITH A3 YEAR LIMITED WARRANTY AND A
10 DAY MONEY BACK GUARANTEE. WRITE
FOR YOUR FREE DATA REPFORT TODAY.
SHOWS TECHNICAL DATA, ACTUAL SWR
CURVES, CUSTOMER COMMENTS AND OUR
LOW LOW FACTORY DIRECT CANADIAN

PRICES.
GARANTENNAS

RR #14 MAPLEWARD ROAD
THUNDER BAY, ONTARIO
P7B SES
PHONE (807) 768-8164
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Amateur Radio

SA Callsign Database

Find Hams quickly and easily by Callsign or by
Name. Search for a specified City, State, or Zip
Code. Print with standard or customized output.
ideal for mailing lists, QSL's etc. NEW FOR "84,
search filters that allow you lo specify FIRST NAME,
LICENSE CLASS, AGE, ADDRESS, or CALL
SUFFIX, AREA, OR PREFIX.

SAM Opgtion files include County Cross Reference,
License Expiration Date, Full Date of Birth,

Previous Calls and Date First Licensed

Requires IBM Compatible PC, 17.5MB of hard
drive space, and high-density floppy drive.

NOW AVAILABLE ON CD-ROM

Disk Version $39.95 CD-ROM $39.95
SAM OPTIONS $7.50 each
Shipping and Handling $5.00

RT SYSTEMS, INC
8207 STEPHANIE DRIVE, HUNTSVILLE, AL 35802

1-800-723-6922 or 1-205-882-9292
Visa, MasterCard or Discover

| PacketPeT

Thhee Baest
AAnategarnaas Freaomx

INDENNMARIK
CGERMAINY
FIOILILAND
I’ ALY
SWEIDIDEIN

...because
QUALITY
is important

Catalog

EUR-AM eLecTroONICS

P.O.Box 990
MEREDITH, NH 03253-08900

= 603-27T92-1393
T e FAX GO3-270-13584

ooy unadoind L7 IGIJlHT

For Windows oS

PC Terminal Software For Your TNCI

v’ Use up to 4 TAPR, KAM, MFJ,
PacComm or PK88/232 type TNCs
in any combination simultaneously

+ Multiple Connect Support, Logging

v Integrated Text Editor / Viewer

« Binary File Transfers with Chat

« ANSI Color Graphics Support

v Macros & User Definable Menus

v Selectable Fonts & Colors

v User Manual & 1 mb of Online Help

$49.95 + $2.90 Shipping & Handling
Florida residents add sales tax.

Please Send Check or Money Order
and your Amateur Call Sign to:

Chuck Harrington Software, Inc.
1565 Brazilian Lane
Winter Park, FL 32792-2309
(407) 679-9017
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Z ECTORITINDER

ZERO=IN HAND-HELD
THE SIGNAL! PHASE SENSE

ANTENNAS FOR
VHF DIRECTION
2| FINDING. USES

ANY FM XCVR.
COMPASS GIVES

DIRECTION.
ARMS FOLD FOR
STORAGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILABLE.
WRITE OR CALL FOR
MORE INFO.
$3.50 SHIFPTNG &k TYPE VF=142

CA. ADD TAX) $130.08 619-

j\[ RADIO ENGINEERS 565-1319

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.92111
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World’s Smallest 10 GHZ
ATV Transmitter

Continued from page 16
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Figure 4. For PUFF, the oscillator is an am-
plifier with two pairs of coupled lines con-
nected end-to-end. Various A and B lengths
were tried, with the overall length A + B re-
maining AJ2.

reached. This is when radiation efficiency is
at its best.

This principle is not new to us: Yagi an-
tenna elements are also about A/2 long (Fig-
ure 2) and they are particularly efficient
when it comes 1o radiating energy from our
transmitters! Radation from microstrip ele-
ments 1s used in so-called microstrip anten-
Mels.

What we tried to do here was to combine
the design of the previously mentioned os-
cillator with a microstrip antenna. Two mi-
crostrip antenna patches were designed
close-coupled to each other. The GaAsFET
input (gate) was connected to one, and the
output (drain) to the other, thus obtaining the
following design (Figure 3).

We decided to make both patches with the
same dimensions for our first try. In fact,
this i1s questionable, because if the two
patches radiate with opposite phases, then
their respective radiations would cancel each
other!

Perhaps a more in-depth theoretical (and
mathematical) approach would be needed
here.

However, experimentation showed that
some radiation did take place. In fact, some
mutual cancellation from the two patches
can be desirable if it is thought of as equiva-
lent to limiting the output coupling of a con-
ventional oscillator. If all possible energy is
coupled out of an oscillator, its stability will
be bad. because its characteristics will be af-
fected by the circuit it is coupled to.

Designing the PCB

Now, there are four dimensions, A, B, C
and D (Figure 3) we must decide.
We described the circuit to PUFF in the
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Figure 5. a) Circuit schematic. b) A drilled and etched double-sided PC board for this pro-
Ject is available for 35 plus $1.50 S&H per order from FAR Circuirs, I18N640 Field Court,
Dundee IL. 60118.
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ORDER NOW 1-800 4 HOBBY KITS

= 2 Meters
=223 MHz
* 440 MHz
* 6 Meters

FANTASTIC

FM TRANSCEIVERS

Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack,
portable or mobile. The wide frequency coverage and programmable
repeater splits makes the FX the perfect rig for Amateur, CAP or MARS
applications. Packeteers really appreciate the dedicated packet port,
“TRUE-FM" signal and almost instant T/R switching. High speed packet?
...No problem. Twelve diode programmed channels. 5W RF output,
sensitve dual conversion receiver and proven EASY assembly. Why pay
more for a used lor rig when you can have one AMERICAN MADE
(by you) lor less. Comes complete less case and speaker mike. Order

QRP AMPLIFIER

For a siick little QRP boost, use one of
the 20 Watt amplifiers. Needs only
112-2 walts of drive Tor full oulput,
linear for SSB. AM or CW operation,
power MOSFETs for high effieciency
and multistage low pass filter for a
clean signal. Built-in T/R relay for
automatic switching, runs on 12-15
VDC at 2-4 amps. Add our maitching
case set for a complete station look.

Your choice of bands $45.95
Specify band: (QAMP-20, 30, 40, BO)

2WAY RADIO
SERVICE

MONITOR

COM-3. the world's mos! poputar
low-cosi service monior. For
shops big or small, the COM-3
delivers advanced capabililies
for a fantastic price—and our
new lease program allows you lo own a COM-3 for less than
$3.00 a day. Features = Direct entry keyboard with programmable
memory * Audio & transmiltier frequency counter = LED bar graph
frequency/emor devation display « 0.1-10.000 pV output levels -
High receive sensitivity, less than 5 pV » 100 kHz 1o 9999995
MiHz = Continuous I coverage « Transmil protecton, up
10 100 watts « CTS tone encoder = 1 and external modulation

&

our matching case and knob set for that pro look.
FX-50 kit (6 Meters) ....................5149.95 FX-146 kit (2 Meters)...c.cccooeoviirreeieeersennssens $149.95
FX-223 kit (1 1/4 Meters)...........5149.95 FX-440 kit (3/4 Meters)..............
e 32995  FXM-1, ICOM/Yaesu style spea

CFX maiching case set...

CQAMP Maiching case set......§14.95

COM-3 2 Way Radio Service Monilor ............. $2995.00

U 3 [ L
ker mike ... 52995

2 MTR & 220 BOOSTER AMPS

Here's a greal booster for any 2 meter or 220 MHz hand-held unit. These power
boosters deliver over 30 walts of output, allowing you 10 hit the repeater's full quieting
while the low noise preamp remarkably improves reception. Ramsey Electronics has
sold thousands of 2 meter amp kits, but now we offer completely wired and tested 2
meler, as well as 220 MHz units. Both have ail the leatures of the high-priced
boosiers at a fraction of the cost
PA-10 2 MTR POWER BOOSTER (10 X power gain)

Fully
PA-20 220 MHz POWER BOOSTER (B X power gain) Fully wired & tested..............cccoeveevnccsnsrsnrnrnnns $99.95

wired & tested

QRP TRANSMITTERS/HAM RECEIVERS

20, 30, 40, 80M
CW TRANSMITTERS

Join the fun on QRP! Thousands of
these mini-rigs have been sold and
tons of DX contacts have been made.
Imagine working Eastern Europe with a
$30 ransmitter—thal's ham radio at its
best! These CW rigs are ideal mates o
the recewvers at nghi. They have two-
position vanabie crystal control (one
popular ORP XTAL included), one watt
output and built-in antenna switch.

20, 30, 40, BOM
All Mode RECEIVERS

-3
e

= | Build your own mini ham siation Sen-
o sitive all-mode AM, CW, SSB receivers
8| use direclt conversion design with
NEBD2, IC as featured in QST and ARARL

¥ FOXHUNT HEADQUARTERS
Locate hadden or unknown transmitters fast The Foxhound direction
finder connects 1o the antenna and speaker jach on any radio receiver,
AM or FM from 1 MHz to 1 GHz. The antenna (a pair of dipole
ielescopic whips) 1s rotated until the Null meter shows a mmimum. A
pair of LEDs indicate 10 turn Left or Right. The Foxhound is ideal lo use
; with a walkie-talkie, if you wish to transmit, go ahead, a buili-in T/R
swilch senses any transmulted RF and switches itself out of circuit whie
;ﬂu talk. It doesn'l get any easier than this' We provide all parts except lor a few feet of 1/2 inch
VC pipe avialable al any hardwar e store lor a dollar or two. Add our maiching case set for a
complete finshed ung. Be the one with the answers, win those ransmilter hunts and Irack down
those pmmers. you'll do it all with your Foxhound
Add some fun 1o your club events by having a transmitter hunt! Foxhunting is a craze sweeping the
nation, bul many clubs are missing out on the action because they lack the expertise or time 10
develop their own foxhunt transmitter, We set one of our most devious and sneaky engineers 10 the
task of designing an easy to build and use, yet highly capable Foxhunt transmitter. A snazzy
microprocessor controller has both preset and programmable transmission charactenstics allowing
you io easidy set the difficully level from o “know-i-al”! The SiyFox, FHT-1, is
controfied in the 2 meler band (Crystal for 146 52 included) with a power oulput of 5 walls that 5
adyusiable by the controlier. The iransmiier is programmed 1o 1D in CW or add our voice option #
you really want o aggravale the troops - "Ha ha, you can find me!” Join the fun, get nd of those
stuffy old meetings and picnics, have a foxhunt!
DF-1 Foxhound direction finder kit ........$59.95 CDF Matching case set lor DF-1 ,,..514.95
FHT-1 SlyFox Foxhunt transmitter kit $129.95 FHID-1 Voice ID option..........c.c.un $29.95
CFHT Heavy duty metal malching case set for FH T-1

| handbooks. Very sensilive varactor
tuned over entire band. Plenty of
speaker volume. Runs on 9V battery
Very EASY to build, lots of lun and
educational—ideal for beginner or old
pro. New 30-page manual. Add the case

Runs on 12VDC. Add our matching

case and knob sel for a handsome finished look.

9,95

Y our choice of bands

(Specily band: QRP-20. 30, 40, or 80) ...

Maiching case knob set.CURP .............

set for well-fitted professional look.

PACKET RADIO

Two new versions are available for the Commodore 64 (P-64A) or the IBM-PC (P-IBM). Easy as-
sembly NO TUNING'. includes FREE disk software, PC Board and Full Documentation. Ki form.
P-B4A $50.85 PuBM.......cociiniininiiinns §56.95 CASECGPK........... $12.95

(Specify band: HR-20, HR-30, HR-40,

_____ $14.95 CHR, Maiching case e Rt s e

Miniature
SPEAKER-MIKE

Fils icom,
Yaesu, Alinco,
Ramsey and
Radio Shack
ngs' Looking for
a handy Itlle
1 Speaker-mikg 10
compliment
your FX trans-
celver or other
ICOM  style
handie-talkie?
The HRamsey
SM-1 speaker-mike s a beauty. If's only 1 V2
wide by 2 1/2 inches high and has a handy ciip
on the back so you can easiy clip il 10 your
lapel or shirt. Its small internal speaker isnl
going to break any eardrums but is very clear
and has plenty of pop 1o be heard when wom.
There's even a jack on the mike so when you
plug & in, you stil have the use of the speaker
jack from your radio. Fiis all Radio Shack,
ICOM, Yaesu, Alinco and Ramsey ngs

SM-1 Mini-Speaker mike,
Fully assembled.......................524.95

CW KEYER

Send perlect CW. Microprocessor keyer leatures 4 programmable
memaries of up to 26 words each, lambic keying, dot-dash memaory,
vanable speed from 3-60 WPM. adjustable sidetone, keying to any ng
and fully RF1 prool. EAROM memory keeps messages up to 100 years -
youll go silent before the key! Includes built-in touch paddies or use
your own. Easy assembly and maiching case set available for a nice
stabon look

CW-700 Micro keyer kit....$69.95 MK Maiching case set..... §14.95
CW-700WT Assembled CW-700and case ..........c.ccummmmmnncas 5119.95

ACTIVE ANTENNA

Cramped for space? Get longwire performance with this desktop

STEREO FM SPEECH

TRANSMITTER SCRAMBLER

Descramble most scramble systems heard on
your scanner radio or set up your own
scambled communicalion system over the
phone or radio. Latest 3rd generation IC is
used lor fantastic audio quality - equivalent 1o
over 30 op-amps and mixers! Crystal
controlled for crystal clear sound with a buslt-in
2 watt audho amp for drrect radso hook-up. For
scramble systems, each user has a unit for full
duplex operation. Commumicate in pnvacy with
the S5-70. Add our case sel for a fine
professional finish.

S5S-75 Scrambler /descramblerkit .$39.95

Run your own Sterec FM radio station!
Transmils a stable signal in the B8-108
MHz FM broadcast band up to 1 mile.
Detailed manual provides helpful info on
FCC regs. antenna ideas and range 1o
expect. Latest design features adjustable
line level inpuls, pre-emphasis and
crystal controlled subcamer. Connects 1o
any CD or tape player, mike mixer or
radio. Includes free tuning tool too! For a
pro look add our matching case set with

on-board whip antenna C=SD matching case set......... £14.95
FM-10A Stereo transmitier kit .. 534.95 | SS-70WT Assembiled
CFM Case whip ant set 81495 | SS-70 and case set .579.95

antenna. Propery designed und has dual HF and VHF circuitry and
built-in whip antenna, as well as extemal jack. RF gamn control and 3V
operation makes unit ideal for SWLs, traveling hams or scanner bufis
who need hotier reception. The maiching case and knob set gives the
unit a hundred dollar look!

AA-TKR............. 528,95 Matching case & knobset, CAA. §14.95

SHORTWAVE
RECEIVER

Fantastic receiver thatl captures the world
with just a 12" antenna! Can receive any 2

MHz portion from 4-11 MHz. True
superhet, has smooth varactor tuning.
AGC, RF gain control, plenty ol speaker
volume and runs on a 9V batlery.
Fasonatng Scout, schodl or club project,
provides hours of lun for even the most
serious DXer. For the car, consider our
shoriwave converier. Two switchable
bands (in 3-22 MHz range), each 1 MHz
wide—tunable on your car radio dial. Add
some inferest to your drive home!

Shortwave receiver kit, SR1........ 52995
Shortwave converter kit. SC1....... S27.95
Matching case set for SR1. CSR .. 514.85
Matching case set for SCI, CSC ..514.95

AIRCRAFT RECEIVER

="

| Hear exciting aircrafi
" communications—pick up planes
= o 10 100 miles away! Receives
110-1368 MHz AM air band,

MICRO-MIKE CRYSTAL RADIO

World's smallest FM wirelass mike, | Relive the radio past with a crystal set like your
Smaller than a sugur cube - including | grandfather built. Uses genuine Galena crystal and
battery and mike. Two sels of SMT | catwhisker. Several different types of radios are built,
parts supphied in case you are clumsy' | including standard AM broadcast. snortwave and
Tl‘.‘fnfﬂ: a-l..ﬁjl:l pﬂ:h,m {pin dm: al 5 f” even wWWwW Il foxhole Et?lﬂ' To compare modern
and transmit ranoe of 300 & We include | Seémiconductor detectors, we include a diode for
the battery (waich style), electret mike companson. No soldenng required an-d_ wC even gQive
and even a 1unjng tool' Be a James antenna ideas. Radio lor iree, get il now before
Bond and learn SMT 100! Clinton taxes it

FM-5 Micro mike kit......... .619.95 | CS-1 Crystal set kit .., SRR )} X - -

— - —— smooth varactor tuning superhet
with AGC, ceramic filter, adjustable squeich, excellent sensitivity and
lots of speaker volume. Runs on 9V battery. Great for air shows or
just hanging around the airport! New 30-page manual detads piot talk,
too. Add case sel for “pro” look.

——— L

AR-1 kit .......
$14.95

Matching case set, CAR

2M

POWER AMP

Easy 10 build power amp has B times

power gain, 1W in, BW oul, 2W in, 16W
out, 5W is for 40W oul. Same amp as
featured in many ham magazine anicles.
Complete with all parts, less case and 1-
A relay.

PA-1, 40W pwramp kit_............ 534.95
TR-1, RF sensed T-R relay kit __514.95

MINI KITS

Ramsey carries a complete line of low cost,
easy o build, easy to use functional kits that
can be used alone or as building blocks in
larger more complex designs. Mini-kits include >
audio amps, lone decoders, VOX swilches,
timers, audio alarms, noise-makers and even
shocking kats! Call for our free catalogue! =¥,

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for replacement batiery packs, rejuvenate and condition your batienes
for peak capacity. Advanced circuitry has optimized discharge belore charge 1o eliminate
memory effect and to condition batteries that have been poorly cared for in the past. Quick
charge rapidly brings battery to hull charge in less than an hour-just 15 minutes for some types!
And “top-ofi” charge mode squeezes every last bit of energy into each cell for the absolute most
capacity. Switch-mode regulator controls constant current charge while being monitored by a
negative deita-V system that cuts off the fas! charge at the exact point of full charge-batteries
are charged, not cooked! Charges NiCads or NiMH packs from 2 to 10 cels (easdly expanded)
and current capacities up 1o 10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your batienes,
buying new packs, waiting hours for recharge, get a Dr. Ni-Cad today! Avadable in money
saving kit form or wired and tested with case at a special price. Kit builders: add our matching
case set for a snazzy finish,

DN-1 Dr. Ni-Cad conditionerfast charger Kit...............comimiicsssmmmssssescarann o 90995
CON MEICHING CEEE B viins i i it miisss et A
DN-1WT Fully assembled Dr. Ni-Cad withcase........cconienccccscnreoeee.. 589.95

L
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Figure 6. The test setup.

following way (Figure 4):

First, the coupled lines A and B were cho-
sen with the same low impedance. Low
impedance means that they are broad, like a
microstrip antenna patch. Dimension
B+D+B should be equivalent to about a half
wavelength to maximize radiation.

Second, to generate enough feedback for
oscillation to occur, they were chosen with
tight coupling, which means close to each
other. This determines dimension D.

Third. the overall electrical length of both
lines put end to end (A) was chosen at about
A/2 to maximize radiation. The point at
which the GaAsFET was attached to the two
patches (dimension C) was searched with
PUFF, by trial and error, so that S,, feed-
back was as high as possible.

Finally, we decided to start experimenting
with the PCB pattern shown in Fig-
ure 3.

As an aerial we used an aluminum
parabolic reflector, an “IKEA™ dish, sold as
a lamp, available cheaply in furniture shops.
[Editor's note: The authors’ OTH is Switzer-
land. You may have to improvise if you can-
not find the IKEA lamp locally.] The diame-
ter of this lamp dish i1s 40cm and its focal

Figure 7. The signal at the receiver.

length is rather short, at about 11cm. So F/D
is low, at 0.27. The oscillator was simply put
at the focal point, so it would illuminate the
dish . . . no more “penny feed.” How is this
for simplicity? (Figure 6).

The GaAsFET we used was a “Red Spot™
from Birkett, 25, The Strait, Lincoln LN2
LJF, UK.

Dimensions D and B (Figure 3) were held
constant throughout the tests: D = 0.5mm. B
= |Omm.

Testing

For our first test. we took A = |8mm and
C = 6.5mm. With +V supply = 4 V and -V
supply = -3.5 V, Id was 23.4 mA and we re-
ceived a -3 dBm signal with our horn anten-
na.

Oscillation frequency was lower than pre-
dicted at 9.712 GHz (Figure 7). The re-
cetved signal was best with the oscillator be-
ing shifted away from the focal point, at
16.2cm 1instead of 11cm. This probably
means that the radiation angle from the PCB
1s too narrow to illuminate the whole dish
evenly (Figure 8).

Eventually, the GaAsFET failed (it did
draw quite a lot of current) and was replaced

by a first-class, expensive CFY 18-23 from
Siemens. A was left unchanged at 18mm
and C was tried at 7mm. The received signal
was much lower, at -17.3 dBm. With C =
8.5, the oscillations stopped.

Most interesting was the fact that this
small change in C brought the frequency al-
most | GHz higher at 10.653 GHz.

We replaced the CFY 18-23 with a new
red-spot GaAsFET, with C left at 7mm and
the frequency remained the same, so it really
seems that the frequency shift comes from
the C modification, rather than the GaAs-
FET change.

To lower the frequency down into the am-
ateur band, we fitted two small pieces of
copper foil to the ends of both patches, in-
creasing the A dimension to 19mm. This
brought the frequency to 10.293 GHz. +V
supply was + 3.5V; -V supply was -4V; Id =
16.5 mA.

Figure 9 shows the received signal when
the oscillator is frequency-modulated by
sending a 4.5 MHz sinusoid to the gate. Lin-
earity 1s acceptable.

Modifying the power supply voltage did
not change the drain current much. Frequen-
cy did change but not linearly.

REF .@ dBm

éﬁ: 48: 52 03 AUG 1852

ATTEN 12 dB

MKR-TRK 1@.2933 BGHz
~17.23 dBm

PEAK

> LOG
: i@

ar/ |

|

-
MARKER

10.2833 GHz

CENTER 18.2935 G612
RES BW 1 MHz

Figure 8. If the oscillator is placed further from the parabola than the

SPAN 100.0 MMz

VEW 3080 kHz SWP 20 msec

focal length, it illuminates the dish more evenly.
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Figure 9. Output signal when the oscillator is frequency modulated.



/f WE SHIP WORLDWIDE E| t 2 c
q WORLD WIDE AMATEUR RADIO SINCE 1950

I .
Your one source for all Radio Equipment!

KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK
Saturday 10-5pm/Sunday 11-4 pm
Monday-Friday 9 to 6:00 PM

Come to Barry's for the best buys in town

CONTACT US FOR THE LASTEST
BUSINESS AND HAM RADIOS,
SHORTWAVE RECEIVERS &

SCANNMNERS, MOTOROLA, YAESU,
ICOM, KENWOOD, ALINCO

radio.

go, | take m
Specialist in RADIOS;
Business marine aviation,
ham radios and scanners.

KENWOOD

Wherever |

“YAESU Ham and Business Radios”
FT-T67GX, FT-890, FT-747GX, FT-990, FRG-8800,
FRG-100B FT-736R, FT-1000D, FT-416/816, FT-530,
FT-5200, FT-2400, FT-470, FT-530- FT-411E

YAESU ICOM Landmobile HT's

MAXDOMN, MOTOROLA,
ICO2ATI2ZSRA YAESU FTH 2008/7008
IC2/4GAT/24AT

UNIDEN. REGENCY, KING

ANTENNAS
ERE A A-S AES, Cushcraft, Hy-Gain,
B Hustler KLM. METZ. Urban,

For the best buys in town call:

m j
STANDARD MAXON, RELM, BENDIX
KING, SONY, SANGEAN

212-925-7000
Los Precios Mas Bajos en Nueva York

WE SHIP WORLDWIDE!

Export orders expedited.
IC-R71A, R72A, R100, R7000A, R7100A, R9000A,
IC-725, 728, 729, 735, 737, 765, 781. IC229H,
IC3230A, IC901A, GPS Receiver: GP-22

Telephone Autopatch
Patches telephone calls from your
radio to phone line. Great for mak-
ing and receiving phone calls
where there are no phone lines.
Simple to use. Write or fax for

M MODUBLOX, TONNA, Butternut,

MARINE ICOM: M7, M58, M700

inquires.

k% Muit-Band

SCANNERS
“TS-50S", TS450S/AT, R-5000, TS-850S, AOR:
TM 241/A/441A, TR-751A, Kenwood Service | 999,100,
Repair, TS140S, TS690S, RZ-1, TS-790A, PO, S0,
TS950SD, TH-78A, TH28/48A, TM-941A, ki
TM-741A, TM-732A, TM-641A, TM-742A. gt
PSS RT1A, R724,
MARINE RADIOS R7000,
ICOM M7, M11, M56, M700TY, MBODO RT00.
AVIATION PORTABLE ICOM A-21 o
MOTOROLA MARINE KING KX 99 Dedrcat

Budwig ANT. Products Linear Amplifier ICW2A  [C-H1B/U16
FLUKE 77, 83, 85, 87 Multimeters | Ameritron, Icom, Kenwood, Yaesu | W2IAT IC21A
PZATHMAT

Shortwave Receivers

* SONY ®* GRUNDIG
* SANGEAN * ICOM

Call 212-925-7000

Satellite telephone in suitcase
for worldwide use. WRITE.

Computer Interfaces
Stocked: MFJ-1270B,
MFJ-1274, MFJ-1224,

'FI‘-IE-I‘IJ!

PK-88, MFJ-1278T, PK-200, PK-232

IC-A21/U16

AVIATION ICOM: A21 A200H T.. TAD Simplex, semi-duplex, full duplex,
CES & CSl Models stocked: SDI-
50, PPV, CS700/800/900 etc. Our
service Lab will wire in systems for

you it requested.

Save money on batteries.
Ask for Special Prices.

MFJ-989C
8LBH, AT300, etc.

Covercraft/Coaxseal Stocked

Kantronics

PLET T T B BT BT BT T BT T

b B Bl U AT E ISR MR

nt T rs: COMMERCIAL KAM PLUS, KPC 2/3/4. :
TN TS = | e P et SHORTWAVE RECEIVERS
ICOM, KENWOOD STOCKED, | NP V. Data Engine, De- STOCKED
VAESU ' || wamerFom | %%

Radios for Business,

MOTOROLA AUTHORIZED DEALER Gov't, 2-way, etc

N

N s X DRSIPRODUCTS i ACHINA COMMUNICATIONS DEALER : i %
AUTHORIZED  awrurienrs Stocked & Serviced, | B | |
ALINCO DJ580T, 120T, 162T,  Wide selection of SW & Amateur DEALER STOCKED: : Sa
460T, 180T, F1TH, DRS70T, etc. Publications SONY. e Call for Great Prices! : 5
BIRD Wattmeters &
eepboresormtios | [ Cimsmmuen | EemensinSiock  Shortwaye Radios Slocked EOEM [onravews | WEL _ FE
Shortwave I
for cellular and regular Phillips DC-777 @ $499.95 OPTOELECTRONICS model 1300 H/A, 0-1300MHz EQUIPMENT !g
phones. $299.% each e 2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810 !" STOCK t =
L Wirel 2
s EIMAC oottt NI STANDARD.| £
m 3-500Z F”-HL 'HER pﬂ,[]L LES ; Hy-Gain Towers L‘!
Speciafist. Barker & 5728, 6JS6C W PASS EiL TERS will be shipped g%
o L g P d
oo s . ol |
> EM.. \ ¥ 'a""'li:l-"' tor ;.nl"-l'rT Ehlp'l'-'l'lng cosl. ’;
BIRD bl MIRAGE/RFC Amplifiers  JRC Short-wave radios P,
(144, 220, 440 attmeters & B ASTRON POWER SUPPLIES JST135, NRD-535D R
MHz), Isoloop. Elements . Belden Wire & Cable, Int’'| Wire Ameritron Amplifiers
In Stock OPTO KEYERS STOCKED HA“E.E?'OIE

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOuR BLOCKS NORTH OF CANAL ST., BETWEEN SPRING AND BROOME ST

Neow York City’s LARGEST STOCKING HAM OEALER

COMPLETE REPAIR LAB ON PREMISES

COMMERCIAL RADIOS
STOCKED: ICOM, Motoro-
la, MAXON, Standard.
Yaesu. We serve munici-
palibes, businesses, Civil
Defense, etc. Portables,
mobiles, bases, re-

‘‘Aqul Se Habla Espanol”’
BARRY INTERNATIONAL

FAX 212-925-7001 Phone212-925-7000

Monday-Friday 9 A.M 10 6:00 P.M,
Saturday 10- 5pm /Sunday 11- 2pm

Wae stock: AEA, Alinco, Ameco, Ameritron, Antenna Specialist, ARRL,
Astatic, Astron, B&K, Belden, Bencher, Bird, Buttemut, CES, Cushcraft,
Daiwa, Elmac, Henry, Heil, Hustler, Hy-Gain, lcom, KLM, Kantronics,
Kenwood, Larsen, Maxon, MFJ, Mirage, Motorola, Nye, Palomar, RF
Products, Shure, Standard, TUBES, Uniden, Yaesu, Vibrofiex, Duplexers,
Repeaters, Scanners, Radio Publications
WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS stocked & serviced on premises.
Amateur Radio Courses Given On Our Premises, Call
Export Orders Shipped immediately.

Technical help offered upon purchase

FAX: 212-925-7001

peaters. ..
IRT/LEX-"'Spring Si. Station''. Subways: BMT-
“Prince St. Station”. IND-"F" Train-Bwy Station™ ALL
Bus: Broadway #6 to Spring St. Path-8th St./6th Ave. SALES
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Figure 10. A preamplifier connected to a
microstrip antenna,

+V Supply -V Supply ID Frequency
+3.0V -4V 15.5mA  10.363 GHz
+3.5V -4V 165 mA  10.354 GHz
+4.0V -4V 175mA 10376 GHz

The received signal was best at -17.23
dBm when the PCB was set at 13.5¢cm from

the dish. The cross-polarization attenuation
was rather high, with a maximum of 30 dB.

The total radiated power was estimated at
about 1 mW: Replacing the circuit under test
with a Gunn transmitter of 1 mW known
power output gave the same signal on our
test bench.

We tried to further decrease C to Smm.
this sent the output power up about 3 dB and
the drain current down to 11.4 mA. Oscilla-
tion frequency went down to 10.180 GHz,
which allowed us to remove the two pieces
of copper foil we had fitted to the patches’
ends. This brought the frequency back up to
10.430 GHz.

We then discovered that the circuit was
radiating both on 10 GHz and 5 GHz! We
had not noticed this at first because the short
length of waveguide between the horn an-
tenna and the receiver was acting as a high-
pass filter; (cutoff frequency of 1" X 1/2"
waveguide is about 6.5 GHz). Further short-
ening the patches cured the problem.

Conclusion and Further Developments

Well, this is it: We have made a seven-
component 10 GHz ATV transmitter, possi-
bly a Guinness Book record! Stability was
good, with little frequency shifts caused by
moving objects near the TX. Although we
did not try it, temperature stability could
probably be enhanced by enclosing the
transmitter between two plates of expanded

polystyrene. This material has very small
losses at 10 GHz. Another improvement
could be fitting a dielectric stabilizer to the
oscillator.

Simplicity is not the only advantage of
building a transmitter of this kind. Having
the 10 GHz source directly at the para-
bola’s focus also avoids losses in wave-
guides, coaxial lines, transitions, relays and
SO on.

This would be particularly interesting in a
receiver. The preamplifier could be built di-
rectly at the parabola’s focus, the dish being
illuminated by a small microstrip antenna at-
tached next to the preamp (Figure 10).

As we know, any loss between the anten-
na and the preamp severely affects the re-
ceiver's noise factor. An assembly like the
one shown in Figure 11b should be much
less lossy than, say, the one in Figure 1la,
and much cheaper, too, when you consider
the price of an SMA connector or a mi-
crowave T/R relay.

One last word of caution: As for all
GaAsFETSs, 1t 1s highly advisable to turn on
the negative gate supply slightly before the
drain supply, because this keeps the drain
current at a safe level. If the gate is left
at ground voltage, a large current surge at
turn-on could blow the GaAsFET. Mi-
crowave semiconductor chips are really tiny
devices so their power safety margin is quite
small.

e
=
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(b)

Figure 11. a) A more conventional (and lossy) setup. Note the 1) waveguide losses, 2) connector losses, 3) coax losses, and 4) relay losses.

b) The preamp can be enclosed in its shielding box with a small microstrip element glued on the outside. The assembly is placed in front of
the parabola with the microstrip patch at the focus.
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A ST n D N IwinuaTyCA 92718

CORPORATION (714) 458-7277 » FAX (714) 458-0826

| ASTRON POWER SUPPLIES
o HEAVY DUTY « HIGH QUALITY = RUGGED = RELIABLE »
= SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
* SOLID STATE ELECTRONICALLY REGULATED * INPUT VOLTAGE: 105-125 VAC
» FOLD-BACK CURRENT LIMITING Protects Power Supply  * OUTPUT VOLTAGE: 13.8 VDC * 0.05 volts

from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

| + CROWBAR OVER VOLTAGE PROTECTION on all Models e RIPPLE Less than 5mv peak to peak (full load &
excepl RS-3A, RS-4A, AS-5A. RS-4L. RS-5L low line)
* MAINTAIN REGULATION & LOW RIPPLE at low line input » All units available in 220 VAC input voltage
Voitage (except for SL-11A)
« HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE
» THREE CONDUCTOR POWER CORD except for RS-3A
MODEL VS-50M « ONE YEAR WARRANTY « MADE INUSA.

« LOW PROFILE POWER SUPPLY
Colors Continuous ICS* Sizev}lilh Ehipﬁinq
MODEL Gray Black Duty (Amps) (Amps) Hx W x Wi (Ibs.
SL-11A . . 74 1 2% * T3 = 9% 12
SL-11R - . iy 1 2hxT  x9% 12
SL-11S . . 7 1 2% x T% % 9% 12
SL-11R-RA . 7 A 4 =7 =93 13
« POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ICS* Size [[lllI Shippin
MODEL Duty [Amps] |Amps] HxW=x WL (Ibs.
| RS-4L 3 4 3% x 6Y% x 7% 6
RS-5L 4 5 3% = 6% = T T
* 19" RACK MOUNT POWER SUPPLIES
RM SERIES Continusus Ics* Size (IN) Shippi
i MODEL Duty [Amps) [Amps] HxWxD WL [Ibs.
2 AR SiEs e, RM-12A g 12 5% x 19 x 8% 16
RM-35A 25 35 5k x 19 x 12% 38
RM-50A 37 o0 ' x 19 x 12 ol
RM-60A 50 55 Tx19x12% 60
* Separate Volt and Amp Meters
RM-12M 9 12 % x 19 x B% 16
RM-35M 25 35 5% » 19 x 12 38
RM-50M 37 50 Bk x 19 x 12'% ol
MODEL RM-35M RM-60M 50 7x19x12% 60

Colors Conlinuous ICS" Size |IN) Shipping
MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi, [ibs.)

RS-3A . 2.5 3 3 X 4% x 5% 4

RS-4A . . 3 4 3% x 6% X9 3

RS-5A . 4 9 3% x 6% X Tl [

| RS-TA . . 5 7 3% x 6% x9 E

RS-7B . . 5 7 4 x 7% x 10% 10

RS-10A * . 1.9 10 4 x 7% X 10% 11

RS-12A . . 9 12 4% x 8 X9 13

AS-12B . 9 12 4 % 7% x 10% 13

RS-20A . . 16 20 2 X 9 x 10% 18

AS-35A * . 25 35 2 11 X 11 2;

R . 3

MODEL RS-7A RS 708 : 2 7 5 % 13% x 12% e
Continuous IC§* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD WL [Ibs.)

» Switchable volt and Amp meter
RS-12M 9 12 42 xXBx9 13
» Separate voit and Amp meters
RS-20M 16 20 5x9x10% 18
| RS-35M 25 35 5% 11 x 11 27
RS-50M 37 o0 6 x 13% x 11
] RS-70M 57 70 6 x 13% x 12%
- i » Separate Voit and Amp Meters = Qutput Voltage adjustable from 2-15 volts # Current limit adjustable from 1.5 amps
VS-M AND VRM-M SERIES e Lo
JE—— I Continuous Ics* Size (IN) Shipping
MODEL Duty [Amps) [Amps) HxWxD Wi, (Ibs.)
@13.8VDC @10VDC @5VDC @13.8V

Va-12M 9 5 2 12 4% x 8x9 13

VS-20M 16 9 4 20 5x9x10% 20

V5S-35M 25 15 7 35 axX1Ix1 29

VS-50M 37 22 10 50 B x 13% x 11 46

= Variable rack mount power supplies

VRM-35M 25 15 7 35 9% x 19 x 12% 38
VRM-50M 37 22 10 a0 5% x 19 x 12%
p— B — -
HS-S SEHIES * Built in speaker Colors Conlinuous IC§*® Size [IN)

MODEL Gray  Black Duty (Amps) Amps HxWxD
RS-7S . . 5 7 4 x 7% x 10%
RS-10S . . 7.5 10 4 % 7% x 10%
RS-12S . . 9 12 4> x B x9
RS-20S . . 16 20 5x 9 x10%

MODEL RS-125 SL-118 . . 7 1 2% x PR x 9%

“ICS— Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD



Number 6 on your Feedback card

EMI/RFI Defense

Strategies for Hams

Keep those troublemaking signals out of your mobile installation!

ou just finished the installation of a

brand-new VHF (or UHF) FM ng in the
car. You turn it on and get a good VSWR
and signal check. After cleaning up, vour
significant other asks for a nde to the mall
on the other side of town. You start the car
and fire up the rig. Squelch needs adjusting?
You crank 1t up and drive off. Repeater traf-
fic light? Friends complain you don’t answer
calls? You may be the victim of RFI/EMI.

What 1s RFI/JEMI? Radio Frequency In-
terference, also known as Electromagnetic
Incompatibility, is when one (or more) elec-
tronic or electrical device affects or disrupts
the normal operation of a “vicim™ system.
In the example above. the new radio was
victimized by weak, wideband noise from
digital automobile systems. This problem is
often exhibited by “lost™ calls or high
squelch settings.

This article will cover EMI/RFI defense
strategies, installation practices, and hazards
which may result from using certain
EMI/RFI cures. Let's start by examining
three broad areas of action which can help
resolve EML

In the broadest sense, EMI can be com-
bated by avoidance, antenuation and/or iso-
lation. Any of these, or some combination of
the three. may be necessary to eliminate
EMI problems with installed equipment.

Avoidance

The least expensive of these strategies
may well be avoidance. Avoidance covers
several areas:

*Pre-installation checks of the area.

oUse of commercial software to find har-
monic “hits.”

*Use of service bulletins.

*Power levels appropriate for intended
communications.

Each one of these options offers some ad-
vantage for the ham or other installer. While
not hsted in any particular order of impor-
tance, these areas should be the first you
turn to in installation planning and practice.

The use of a broadband, high-speed scan-
ner can go a long way toward identifving
potential EMI sources after a problem arises.
Use of the scanner prior to an installation
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can save time, money and possibly missed
emergency traffic. How do vou use the scan-
ner in a pre-installation check?

I suggest using scanners in {two ways,
First, load all of the common channel fre-
quencies you mtend to use into the scanner.
Then, with the vehicle operating normally
(assuming a mobile installation), let the
scanner run. Listen for *hits” or EMI on
these loaded channels. The hit may sound
like static, a whistle or a rough buzz. Open
the hood, then carefully work the antenna
near the battery and any of the installed
“black boxes™ (fuel injection computers,
etc.). Do the same on the inside of the vehi-
cle. Run the heater or other accessories at
this ime.

If no noise source appears, switch the
scanner to the search mode and set the
search limits to just above and below the
range of frequencies desired for use in the
nstalled equipment., Most modern scanners,
such as the ICOM miniature series and AOR
handhelds, cover 100 kHz to 2.0 GHz. They
are more than useful for this check. Note the
frequencies where the hits occur and see if
they are on, or are harmonically related 1o,

planned frequencies. More on this in the “In-
stallation Practices™ section.

The use of commercial software to run
checks on installed or contemplated frequen-
cies may save a lot of grief up front. Har-
monic relationships may be hard to discern,
but the problems which crop up are real in-
deed. Most commercial software is powerful
enough to keep you out of trouble. Take a
minute to run these checks before nstalling
new equipment into systems or vehicles
where communications equipment 1s already
n use.

If you can take a few moments to look
through equipment service bulletins prior to
installation, you may save time. Look for
warnings on minimum equipment clear-
ances, grounding and power requirements,
antenna or power cabling restrictions and
other information which may impact on the
planned installation. Finally, use the least
amount of power necessary for the job. Mod-
ern radio sets have computer-controlled-and
-set wideband frequency and power settings.
Never use more power than is called for in
the installation package. Besides being bad
practice, it can cause EMI or desense in

Photo A. Don't leave power wires running unsecured across the engine compartment! Poor
installation practices often lead to EMI/RFI problems.



Scanners/Shortwave/GMRS/Ham

L

&8 COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center
We're introducing new Uniden Bearcat scan-
ners that are just what you've been searching
for. Order your Bearcat scanner today.

ISave $25.00

lon Uniden Bearcat® 8500xLT,]
I2500XLT, 890XLT, LRD90OOW1 ]

Ccl:hm:uur!jthmmva;arg l.1th:pn:u'l savings on the scanners and
rudar detector found in this ad. This coupon must be included with your
prepaid order. Credit cards and quantity discounts are excluded from
this offer. Offer valid only on orders mailed directly o E:rmunimiansl
Electronics Inc., P.O. Box 1045 - Dept, 730694, Ann Arbor, Michigan
48106-1045 U5 A. Coupon expires August 31, 1994, Limit one coupon
per item. Coupon may not be used in conjunction with any other offer.

Voud where protubited. Coupon may be photncopeed.
EE S S S S S S N -

Radio Scanners

Bearcat® 2500K1.TJ

List price 5649 95/CE price $339.95/SPECIAL
-’iﬂ-ﬂ Channels - 20 Banks - Turbo Scan

Rotary tuner feature - Auto Store - Auto Sort
Size: 2-3/4" Wide x 1-1/2" Deep x 7-1/2" High
Frequency »25.0000 - 549.9950, 760.0000 - 823.9950,
849.0125 - 868.9950, 894.0125 - 1,300.0000 MHz

Signal intelligence experts, public safety agencies and
people with inquiring minds that want to know, have
asked us for 2 world class handheld scanner that can
intercept just about any radio transmission. The new
Bearcat 2500XLT has what you want. You can program
frequencies such as police, fire, emergency, race cars,
marine, military aircraft, weather, and other broadcasts
into 20 banks of 20 channels each. The new rotary tuner
feature enables rapid and easy selection of channels and
frequencies. With the AUTO STORE feature, you can
automatically program any channel You can also scan all
400 channels at 100 channels-per-second speed because

the Bearcat 2500XLT has TURBO SCAN built-in. To make
this scanner even better, the BC2500XLT has AUTO SORT

- an automatic frequency sorting feature for faster
scanning within each bank. Order your scanner from CEL
For more information on Bearcat radio scanners or to
join the Bearcat Radio Club, call Mr, Scanner at 1-800-
423-1331. To order any Bearcat radio product from
Communications Electronics Inc. call 1-800-USA-SCAN.

Great Deals on

Bearcat Scanners
Bearcat 8500XLT-] base/mobile $369.95
Bearcat 890XLT-] base/mobile ..$244.95
Bearcat 2500XLT-] handheld .....$339.95
Sportcat 150-) handheld.............$199.95
Bearcat 760XLT-J base/mobile ..$199.95

Bearcat 700A-J info mobile.........$149.95
Bearcat 560XLA-] base/mobile ....$84.95
Bearcat 220XLT-J handheld .......$229.95
Bearcat 200XLT-J handheld .......$199.95

Bearcat 148XLT-J] base/WX alert.$88.95
Bearcat 120XLT-J handheld ....... $159.95
Bearcat BCT2-J info mobile .......$139.95

NEW! RELM® WHS150-

List price $481.67/CE price $339.95/SPECIAL
16 Channel - 5 Watt VHF transceiver
Size: 2.45" Wide x 1.38" Deepx 6.4 H
):_ﬁumcy range:[48 000 lo 174000 MHz confinuous coverage.
also work 144.000-145.000 MHz. with reduced

The RELM WHS150 is our most programmable five watt,
16 channe! handheld transceiver with built-in CTCSS, which may
be programmed for any 39 standard EIA tones. The full I‘nncﬁm,
DTHmepanhlek also allows for DTMF Encode/Decode
and pro able ANI. Weighing only 15.5 oz, it features dealer
programmable hesized ncles either lex or half
duplex in both 5.0 and 6.25 KHz. increments. Other features
inc ude scan list, prinriry channel, selectable scan delay, selectable
5 watt/1 watt power levels, liquid crystal display, time-out timer
and much more. When you urdar'lhe WHS150 Communica-
tions Electronics Inc., you'll get a complete package deal m-c]udmg
antenna, battery, belt clip and user

*SMWHS is '-'54}"”

mnnﬁmmﬂlhhiﬁhﬂm
#LCWHS is $49.95; rapid charge battery

MESEE?S speaker/microphone, part
nmm-ndhintrfp:d.wrlm?hhﬂﬂi The radio
technician maintaining your radio system must order

ming instructions part #PI150 for $18.00 to activate this radio.

Bearcat® 8500XLT-)

List price $689.95/CE price $369.95/SPECIAL

500 Channels + 20 banks - Alphanumeric display
Turbo Scan < YFO Control « Priority channels
Auto Store - Auto Recording - Reception counter
Frequency step resolution 5, 12.5, 25 & 50 KHz
Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High

Frequency Coverage:

25.000 - 28.995 MHz (AM), 29.000 - 54.000 MHz (NFM),
54.000 - 71.995 MHz. (WFM), 72.000 - 75.995 MHz. (NFM),
76.000 - 107.995 MHz (WFM), 108.000 - 136.995 MHz. (AM)
137.000 - 173.995 MHz. (N}'Hg. 174.000 - 215.995 MHz. (WFM),
216,000 - 224.995 MHz. (NFM), 225.000 - 399.995 MHz. (AM)
400.000 - 511.995 MHz (NFM), 512.000 - 549.995 MHz. (WFM)
760.000 - 823.9875 MHz (NFM), 849.0125 - B68.9875 MHz (NFM)
894.0125 - 1,300.000 MHz. (NFM).

The new Bearcat 8500XLT gives you pure scanning satisfaction
with amazing features like Turbo Scan. This lightning-fast tech-
nology featuring a triple conversion RF enables Uniden's
best scanner to scan and search up 1o 100 channels per second.
Because the frequency coverage is so large, a very fast scanning
system is essential 10 keep up with the action. Other features
include VFO Comtrel - (Variable Frequency Osdillator) which
allows you to adjust the large rotary tuner to select the desired
frequency or channel. Counter - Lets you count and
record each channel while ufo Store - Automati-
cally stores all active fre?uenries within the specified bank(s).
Auto Recording - This feature lets you record channel activity
from the scanner onto a tape recorder. You can even get an
optional CTCSS Tone Board (Continuous Tone Control Squelch
System) which allows the to be broken during scannin
only when a correct CTCSS tone is received. 20 banks -
bank contzins 25 channels, useful for storing similar
innrdermmmwnfmﬂmmngcydﬁhrmﬂmum
scanning enj 1, order the following optional accessories:

PS001 Cigarette lighter power cord lnr ggtnlkm
from your vehicle's cigarette hghtﬂ $14.95; m

cord - enables permanent operation from your vehicle's l'us: box
$14.95; MB0OO 1 Mobile mounting bracket SH 95; BCOOS CTCSS
Tone Board $54.95; EX711 External speaker with mounting
bracket & 10 feet of cable with plug attached $19.95. The
BC8500XLT comes with AC adapter, telescopic antenna, owner's

manual and one year limited warranty from Uniden. Order your
BCB500XLT frum Communications nics Inc. today.
e (D ====
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The Uniden GHE]M is a hmdhell:l GHRS [IHI" 2 way ridl-u
transceiver that has these eight frequencies installed: 462.550,
462.725,462.5875,462.6125,462.6375,462.675,462.6625
and 462.6875 MHz. This one watt radio comes with flexible

rubber antenna, rechargeable nicad battery, AC adapter/
charger, belt dip, F.C.C. license application and more.

Cobra 2000GTL-] SSB Deluxe CB Base $389.95
Uniden GMR100-] GMRS Handheld .....$159.95
Uniden WASHINGTON-] SSB CB Base . $189.95
Uniden GRANTXL-J SSB CB Mobile....... $139.95
Uniden PRO538W-] CB & Weather ........ $59.95

CIRCLE 356 ON READER SERVICE CARD

mﬂm:::::m hnntl.'hr.l:l wideband mdru'__ml‘iﬁ?ﬁ
000 wideband discone type antenna $99.95
Mm ?Dﬂ] with 512 memory &AC - §389.95
Grundig Yacht Boy 400.) digital shortwave $199.95
Singeas ATS2023 ahra Compact 20 memory SBorwave . $7993
A IMEMOTY :
ATS606-] ultra compact 45 shortwave ______ §149.95
Sangean ATS606P] shortwave with antenna & AC adapter ... $169.95
ATSS00-] 20 memory shortwave ... $69.95
ean ATSB03A-) portable with SSB reception & AC adapter . §159.95
Sangean ATS808-] portable 45 shortwave Hiﬂﬁ
$209.95
.95

Weather Statmns

Public safety agencies responding 10 hazardous materials incidents

must have accurate, uptodate weather information. The Davis
Weather Monitor [I is our to ine weather station which
combines essential weather monitoring functions into one incredible
package. Glance at the display, and see wind direction and wind
Fedunmecmnpmmse Check the barometric trend arrow to see

the pressure is rising or falling. Our package deal includes the new
high remlutinn 1/100 inch rain collector part #7852-J, and the
em:m:l temperature/humidity sensor, part #7859-]. The package
deal Is order #DAV1-) for $524.95 plus $15.00 shipping. If you have
a personal computer, when you order the optional Weatherlink
computer software for $149.95, you'll have a powerful computerized
weather station at an incredible price. For the [BM PC or equivalent
order part #7862-J. For Apple Mac Plus or higher incuding Quadra
or Pa-:r!ﬁmi, order part r'.-'lﬁﬁ-]

Uniden EXP9200-] 900 MHz Z]in:mrdimphnnt ....................... iZEF.‘.H
Uniden Iﬂl}i 900 MHz. 1 line cordless phone ... $269.95
Cobra CP910-] 500 MHz. s spectrum cordless phone ........... $249.95
ICOM GP22-] handheld gl pns:iu-unlng L A $699.95
WR200-] weather radio with storm alert ... $39.95
RELM WHS150.) VHF handheld § watt, 16 ch. transceiver .. $339.95
lﬂ.ﬂlﬂ!iﬁhﬂﬂﬂ!iwww .......... $289.95
Ranger RCI2950-) 25 watt 10 meter ham radio ... - SIHM95
m RCI2970: mu watt 10 meter hamradio . $369.95
Wideband Laser/Radar Detecior ___ $169.95

I‘mmf Radio by [BS $10.95
POL1-J Police Call for CT, ME, MA, NH, NY, l!.'i'T §5.95
POL2) Police Call for DE, MD, Hz.ﬂ. $5.95
POL3-) Police Call for Michigan & Ohio . $5.95
POL4-) Police Call for IL, IN, KY, W1 . $5.95
POLS) Police Call for IA, KS, MN, MO, NE, ND, 5D ..o $595
POL6-) Police Call for DC, FL, GA, NC, PR, 5C, VA, WV e . $5.95
POL7-] Police Call for AL, AR, LA, MS, OK, TN, TX ..... o $5.95
POLS] Police Call for AZ, CO, ID, MT, NM, NV, UT, WY ..o $5.95
POL9:) Police Call for California, Oregon & WashINGION ..o $5.95
USAMMMOT magnet mount scan antenna w/Motorola phg ........ $29.95

USAMMPL) magnet mount scan anteana with PL259 connector ... $§29.95
USAMMBNC-] magnet mount scanner antenna w;/ BNC connector . $29.95
M]ﬂﬂmﬁﬂlumlﬁgmﬂ!ﬂm H‘!?ﬁ

Buymth ;onfldence

It's easy to order from CElL Mail orders to: Communica-

tions Electronics Inc., Emergency Operations Center, P.O. H-u:
1045, Ann Arbor, Michigan H}E USA. Add $15.00 pe
radio for U.P.S. ground shipping and handlin in the m::-nu
nental U.S.A unless otherwise stated. Add $8. p]l:zllng for
all accessories and publications. Add $8.00 s]npg g per
antenna. For Canada, Puerto Rico, Hawaii, Alaska, P.0. Box,
or APO/FPO delivery, shipping chzrges are two times conti-
nental US. rates. Mi residents add state sales tax. No
COD's. 10% e for net 10 billing to 20C0UNLS.
All sales are to availabili and verifica-
tion. Prices, tﬂmswm uns#;l:mslmpu to l:hmge
without notice. We welcome your Discover, Visa, American

Express or MasterCard. Call 1-800-USA-SCAN to order toll
free. Call 313-996-8888 if outside the U.S.A. FAX anytime, dial
313-663-8888. For technical assistance to solve your
communications rnhlem, call the Communications

Electronics r hnlllne for $2.00
minute at 1-900-555- SCRO your new tlemﬂpne;

equipment from Communications Elmmnks Inc. today.

Scamnet Dhtribution Ceater wnd (O e rademarky of Communicatons Dectrosics bne
ﬂh!.'li‘ﬂ 3% AD #O4l Coprrgat © 1994 Commetor 3t Ebertroasy

For credit card orders call

1-800-USA-SCAN

Communications Electronics Inc.

Emergency Operations Center
P.0. Box 1045, Ann Arbor, Michigan 48106-1045 USA.
For information call 313-996-8888 or FAX 313-663-8888
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Photo B. Using a scanner will help pinpoint problem “black boxes.”

other installed equipment, In this case, the
old saying “if a little is good, gobs is great”
doesn't hold true.

Attenuation

The issue of power output brings us to the
next of the major strategies, attenuation.
When EMI problems arise, one of the main

efforts taken by experienced technicians 1s
to attenuate the interfering signal. This at-
tenuation may take many forms. The most
typical is using filters, both RF and IF. You
may not normally consider cavity filters,
crystal filters and alternate siting of antennas
to be a form of attenuation—but that’s what
they do to the unwanted signal. One filter

strategy often overlooked is using ferrite
beads on power leads and, occasionally, on
RF cables. Finally, bypass capacitors on
power leads or power sources offer a low
impedance path to ground for EMI signals.

Isolation

The third strategy is i1solation. By the use
of shielding, bonding, and AC or DC flter-
ing, the communication equipment can be
isolated from EMI signals. The shielding
may take the form of conductive foils, tubes
made of conductive or attenuating material,
conductive caulks and conductive tapes.
When using these conductive shields. ex-
treme care must be taken to ensure the mate-
nal will not come loose and short out other
equipment. The idea of the shielding is to
conduct the EMI signal away from your
equipment and to provide a low impedance
path to ground. Another way to do this is to
ensure that all equipment 1s properly bonded
to ground. New vehicles make extensive use
of plastics and exposed metal that often have
been coated with anti-rust compounds.

Bonding can take several different forms.
Use of conductive strapping, tying together
both radio equipment and mounts o the ve-
hicle frame, is a good, low-cost start. Further
work to tie the vehicle body, frame and neg-
ative battery terminals into one circuit may
vield results to reduce background noise.
When running power leads, make the run as

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?
THERE'S ONE NOW!

No, we won't insult your intelligence by telling you that it's a
“halfwave” or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial "halfwaves” can't touch because both the
HF6V-X and HF9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DLS-1 “Dirty Little
Secrets from the Antenna Designer’s Notebook”) that shows you how
to calculate the probable efficiency of any vertical antenna using the

manufacturer's own specs so you won't have to learn the truth the
hard way!

Model HF9V-X (shown to the left) for 80/75, 40, 30, 20,
17, 15, 12, 10 and 6 meters.

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6V-X; substitutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.
(EN, /P.0. Box 1234, Oimito, TX 78575 (210) 350-5711
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EXPEDITED ORDER
SERVICE FOR:

General Communication ® Industry * Marine VHF
Scanners * Amateur Bands » Microprocessor

Experimental

Get your FREE 1994 Catalog!
CALL TOLL FREE: 1-800-JAN-XTAL

JnN@zyﬂa/a

P.0Q, BOX 60017 = Fort Myers, Florida 33906

&P (813)936-2397 ==
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Explore The World of Quorum Wefax

Wefax Explorer

Integrated Wefax / APT Receiver and Scan
Converter with Qfax software.

$695.00 complete

shipping and taxes not included

The Best Price / Performance. Period!

Constructa Wefax / APT reception system from individual component receivers, scan converters and image processing software
and you’ll spend more money for fewer features, poorer performance, no automation and a jungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you're receiving the highest quality images possible. The
Explorer is backed by a 1 year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.
Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.

= o=l QFAX Features
; it B GOES / Meteosat Wefax Reception
B NOAA / Meteor APT Reception

B HF Nafax Reception

B Dual RF ports for geosync and polar
reception under software control

iy, Lk
. S H T =1
LT

B Integrated preamp and down con-
verter power inserters

B 50 user definable configurations

W Software controlled receiver with 2
UHF, 10 VHF memories and scan

B On board audio amplifier and
speaker with software controlled vol-
ume, squelch and mute

B Automatic Unattended Animation
works confinuously

B Integrated Satellite visibility pre- W 8 bit data for up to 256 gray levels
diction with automatic capture for B View at up to 1280 x 1024 256 color

up to 8 satellites simultaneously
B Use TIFF, GIF or PCX file formats

B Ephemeris based NOAA APT navi-
gation with geo-political and Lat-
Lon overlays

B Automatic time and Ephfﬂlﬂ'ris and convert to BMP JPEG EPS B NOAA Tools show satellite Pﬂh,
stamping for navigation and binary ' ; Lat-Lon of cursor, distance and

W 2 7 day programmable schedulers g ¢,nirast Brightness, 3D effect, bearing to reference point

B Aufomatic digital gain lock in Sharpen, Smooth, Noise, Histo- B Automatic Temperature Calibration
ALL modes, PLL clocking grams and other image processing W Color Palettes and NOAA curves

Quorum Communications, Inc. FaAx(214) 915-0270

8304 Esters Blvd. - Suite 850 - Irving, Texas 75063 (214) 9Y15-0256 BBS (214) 915-0346
CIRCLE 257 ON READER SERVICE CARD




Photo C. Using a scanner 1o determine the best route for power leads saves time and trouble.

short as possible using proper gauge wire.
AC and DC filters such as chokes and ca-
pacitors will help to keep “hash™ or wide-
band noise out of equipment. I have had
luck with additional filtering gained from
ferrite beads placed over the power leads.
Secure these ferrite beads with glue or tie-
wraps to avoid damage to the bead caused
by movement. Now let’s tie this information
into the installation process.

Installation Practices

When first planning the installation of
communications equipment in a vehicle,
take a moment to “sweep” the area with a
scanner. This should show potenuial EMI
sources. Typical areas are near vehicle black
boxes, digital dashes and other displays with
multiplex drivers. Once any EMI sources are
identified, route power and RF cables away
from the source. If the cable routing doesn’t
allow for avoidance, the use of shielding
may be required.

Flexible, conductive tapes, conductive
caulks or foils can be used to cover the
cabling which runs by the source. Short
lengths of cable requiring this EMI cover
can be easily fabricated in the field. Ground-
ing of this cover material is usually not
necessary. Each application will be umque,
though. Common-sense precautions are
essential when using conductive materi-
als around power sources. Covering conduc-
tive materials with insulating tape will not

impair the shielding properties of the ma-
terial.

Taking the time to bond the radio, the
mount and the vehicle body together can
eliminate sources of wideband noise. When
installing mobile computing equipment, this
step may become even more important as
this equipment can often generate large
amounts of wideband digital noise. Use care
to bond the interconnecting cables and con-
nectors. Ensure solid ground paths on the
vehicle by sanding the area around the con-
necting fastener. The use of modern anti-
rust compounds can impair or raise the
impedance of the ground path. To protect
the ground connection and fastener, the use
of conductive caulks or grease is recom-
mended. Use of small amounts of conduc-
tive caulks under mount “fingers” may im-
prove grounding of blind mount antennas

when installing equipment in off-road vehi-
cles or in humid climates.

As always, when nstalling equipment in
off-road vehicles, take the time to read
both equipment and vehicle technical data.
I have had good luck with these rule-of-
thumb procedures when installing radio
equipment in vehicles as diverse as air-
craft fueling trucks, snowplows, fork-
lifts and fire trucks. If you have questions,
talk to your vehicle service personnel or
dealer.

Avoiding Hazards

Even the best-planned installation can
generate hazardous conditions. Let's look at
some of those conditions.

When using conductive materials for at-
tenuation or shielding, be careful! These
materials may become conductors of oppor-
tunity or part of sneak circuits not protected
by fuses. To guard against this hazard, 1
fuse both positive and negative power leads
as close to the battery as possible. Foils
used for shielding can cause heat buildup.
Before using foil as shielding matenal, en-
sure that doing so will not violate the vehi-
cle’s warranty. After installation, check all
vehicle systems with the installed equip-
ment up and transmitting. Imagine how em-
barrassing (and dangerous) it could be if
vour transmilter caused the vehicle anti-
locking brake or fuel injection system to
fail. While these types of problems are rare,
it only takes a moment to check EMI inter-
actions with the vehicle’s systems after the
installation 1s complete.

After all, if you didn’t install the vehicle
alarm, cellular phone or stereo equipment,
you must be sure that these common sys-
tems don’t cause problems for vour new
mobile rig. Take the time to use some of
these strategies, and enjoy your EMI-free
mobile operations. 73]

pass capacitors, if necessary.
cause problems.

wiper motors.

Installation Hints

Good installation practices will go a long way toward preventing possible EMI problems.
Try these tricks—they work well for commercial and amateur installations:

*Heplace the battery terminal clamp with a new, tight-fitting clamp. Use the kind with a
new “generator” lead cast into the clamp. Pull the DC buss line power from this clamp.

«Use a multiconnect or “barrier” block for your DC buss. This makes it easier to place by-

«Don't splice wires, if at all possible. Each joint is a possible corrosion spot that could

«Don't install the radio next to or under heater vents or, on older cars, near the heater or

QUICK, EASY, & COMPACT

Flash cards "NOVICE thru EXTRA" theory Key words

underlined. Over 4000 sats m use' For beginner, OMs,
XYLs & kids.

WOWICE VLS |*_E'_T:

TECHICIAN  S10.08 L it i | |

GENERAL  sams I Order Today!
ADVANCED $15.98 | * S 1

EXTAAS

Shipping
£ Dr morg

4w

sa00 VIS STUD"I’ EAHDS
-s400 PO, BOX 17377

CIRCLE 104 ON READER SERVICE GA.HD

28 73 Amateur Radio Today « July, 1994

The $349 00 Bullet-Tested QRV Solar Power Supply keeps your
repeater on the air “round the clock or powers your 100w HF station o
60 hrs a month. Control circuit speeds charge, protects gel cells &
sealed batieries. Fully assembled, QRY, portable. Easily expanded,

Add SI0S&EH  Iafo S1
(801)373-8425 A { tEfI :';'Imq .:-s ul'xgﬁ%!
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PAY TV AND SATELLITE DESCRAMBLING 1994
NEW....Iree BBS with sub to American Hacker...New Titles

Pay TV and Satellite 1994 includes latest cable box and satedite
fixes. Schemabcs. tum-ons. bypasses, chip Sles bullets. ECMs. stc. Our best ysl
Other Pay TV editions. volumes 1-5 Lmdﬂlﬂnn Tha Wirard
(Videoopher ) Wirgless Cable Haciong, Build Sateffite Under
£700 (inciudes DS5) Hacker Video AN & above §1535 each. JEM BS5 or
£%52 &5 American Hacker now nchedes cable. satelits compuders.
s and BES. 529 95yr. All our mip, not afl ksted, (excep! Eum) 5120 95 New

tle. European Scrambling Systems, 460 pages_ $39 95 New catalog §1

SCRAMBLING NEWS

1552 Hertel Ave., #123, Buffalo, NY 14216
Volice/FAX/BBS-716.874 2088 C.0.D0.'s are OK. Add $6
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lszpl‘glrﬁh M;:I le
U, DOX

Watertown, sD 57201 |OLNCE 1937... SELECTION

SN II JOU Sy 3 SN JOU SR "Your Most RIELIABLE Dealer"”

[ d
HOURS: MON. - FRIL. 9-5 p.m.; etk N " =
SAT. 8-1p.m. S e 8 el
CLOSED SUNDAYS/HOLIDAYS S ' SO - SATISFACTION!

Happy 4th of July
from All the Gang

Stan WaIT
Jim WBOMJY
Darrell WDOGDF
Jason KBOIUS

| current bulletin ‘
. andused |
| equipment list. _Ii

Martly KEOIOW

Tim WDOFKC
David KAGJDN
Sleve Shipping
Lorie Bookkeeping
Sharon  Receplionis!

- — = — e — e ———

L to R: Jim Smith, President,
with Stan Burghardt, founder.

reliable (rilaioab'l) adj. able to depend absolutely upon;
able to place one's complete confidence in for all your ham
radio needs, esp. relating to Burghardt Amateur Center.

CALL US TODAY! Call US TODAY!

reliable equipment —

Iwe have all the brands you
want.

reliable staff — most of =

our staff has been here at least AMATEUR CENTER

o i b e Orderlinbe. St
reliable service — fully 1-800-927-HAM 1 (4261 ) fully ;ec%nditilimed End gI'Far-
authorized It.‘:nm, Yaesu and For Technical & Info. antf:e . We take trades. It we
Kenwood service center. I (605) 886-73 1 4 lgﬁiirhi:i:]?;} you want, get

] FAX (605) 886-3444 |

I FAX PRODUCT INFO l

(605) 886-6914
L = CLIP & SAVE+ i o




Number 7 on your Feedback card

by Michael Bryce WB8VGE

S & S Engineering’s
Frequency Counter Kit

S & S Engineering

14102 Brown Rd.

Smithsburg MD 21783
Telephone: (301) 416-0661,;
Fax: (301) 416-0963

Price Class: Kit—549.95;
Assembled and tested—S5$69.95;
4-digit add-on kit—$16.95.

Now you can count frequencies ’til your heart's content.

When S & S Engineering sent me this fre-
quency counier kit for review, gosh, did
it bring back memories. My first home-brew
frequency counter came to life in the mid-
'70s. Oh, those were the days! Johnny Car-
son was king of late-night TV, the Bay City
Rollers were rocking Top 40 radio, and the
USSR and the USA were sneering at each
other. All you needed for a frequency counter
back then was a VW bus full of TTL logic
chips, 15 pounds of solder, yards of multicol-
ored wire and several PC boards to hold ev-
erything together. Any ol' 5 volt supply at 27
amps was all it took to fire her up. On a good
day, with the wind blowing just right, you
might be able to read 10 MHz. Provided you
handpicked the first gate chip, a 74HS90.

The S & S Engineering Counter Kit

We've come a long way since my first
home-brew frequency counter. S & S Engi-
neering now has available a frequency
counter kit for under $50 bucks. Even on its
worst day, its top end is 75 MHz. Why, with
the exception of two wires for the battery, ev-
erything is on one PC board. Best of all, the
entire counter can be run by a single 9 voit
battery.

The display is a large 1" LCD giving you
four-digit resolution. This can be expanded to
eight digits later if you wish. The upgrade is
simple, easy and, most of all, cheap—less
than $20. | highly recommend you get the up-
grade to eight digits.

The S & S Engineering counter kit consists
of a high quality double-sided PC board with
plated-through holes. The PC board has the
parts layout silk-screened on it, and it has
been laid out so the top third of the board, the
portion holding the LCDs, can be cut from the
logic section. This way, you can mount the
display away from the logic section for a cus-
tom installation. There are only 12 wires
needed between the display and logic. Rib-
bon cable would be ideal for this. | did not
separate the two for this review.

The kit does not come with a cabinet; that
part is left up to the builder. There are four
metal standoffs supplied to raise the PC
board up. This way, you can leave it as is and
just use the bare circuit without a box.
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As with all of the S & S Engineering kits,
the part quality is first-rate. No “hamfest spe-
cial” parts or surplus goodies are in this kit.
As complex as a frequency counter is, most
of the work is done by specialized chips. This
reduces the overall part count of the kit to just
a handful of IC chips. All the ICs come in
static-protective packaging. The kit includes
everything you need, including a 9 volt bat-
tery snap. Sorry, the battery is not included.

Assembly

Assembly is very straightforward: You start
with the resistors, move on to the capacitors,

and finish up with the transistors. The ICs are
installed next. Although IC sockets are not
provided with the kit, you should use them.
The IC sockets are cheap insurance in case
you solder a chip in backwards or install the
wrong chip in the right hole. Unsoldering an
IC from a double-sided PC board with plated-
through holes is not for the weak-at-heart.
The kit requires six 14-pin sockets and one
16-pin socket. There is one 40-pin chip under
the LCD display that you can't use a socket
on. It would make the chip too tall, and make
it impossible to mount the LCDs on the
board.
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Patcomm Corporation™ | = Basic display lets you know
introduces the PC-1610 " a full featured HF trans- exactly where you are. _
ceiver with built-in keyboard interface. Plug a stan- . Sﬁandﬂgxﬂip:;?’o
dard IBM XT compatible keyboard into a PC-1610 Y 03510-T 7930 SIS &
and instantly enjoy keyboard CW, RTTY (BAUDOT i freq’s, time and
and ASCII) data communications. Incoming morse 19.035/0-R noou current memory
& RTTY data is decoded and displayed on the buiit-
in LCD display. The PC-1610 offers the following ® Send & Receive in:
features: CW / RTTY(BAUDOT) / ASCII
B Built-in XT keyboard interface (keyboard ,
optional) : ey THNXFER 355 13 <— Incoming data
® 160-10M ham band coverage f <« Outgoing data
B USB/LSB/CW/FSK modes appears here
® 75W output power :
® Built in digital power/SWR meter = Store up to nine 256 ® Messages can be:
® DDS VFO with 1Hz step size character messages. edited, sent &
B Selectable variable speed/fixed 10Hz step appended to out-
VFO tuning 4.03510-T 0830 [ going message
2 BUiIt—iﬂ 24hr CTGEK - | Fﬂmat & Edit
® 90 tunable memones I>LANNED  TMSGHE ! L stored MSG'’s here
B 1 scratchpad memory
B 9 (256 character) keyboard data buffers A
® Built-in 5-75 wpm IAMBIC keyer PC-1610 = |[WFXCWR| + EC
B Built-in 2.4KHz, 1.8KHz, 500Hz, 200 Hz & + e
RTTY filters
® Notch filter ® The PC-1610 Performs the DATA CNTLR
® Select 1 of 3 antennas from front panel functions of an HF Trans- +
ceiver, Computer, Data
Specifications are subject to change without notice. Controller and Control ‘ O
" IBM XT is a registered trademark of the IBM Corporation Software all in one pﬂCkagE‘. 0

The PC-1610 has too many features to adequately describe in one ad...
call or write for a detailed brochure—Major Credit Cards Accepted.

Lo 2700707 Designed and manufactured in the U.S.A.
L ek S CE LR S Phone: (516) 862-6512 = Fax: [516) 862-65283
e OO RO 7 Flowerfield M100, St. James NY 11780
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As with most counters, you can select
the gate time of the counter. You can select
between 10k, 1k, 100, 10, or 1 Hertz reso-
lution. A multi-pole rotary switch mounted
directly on the PC board selects the gate
time. There are no interconnecting wires
to worry about. But, this switch might prove
a pain in the butt if you want to mount
the logic board separate from the display.
Some forward-thinking would be in order
before applying solder to the switch termi-
nals.

Assembly went along without a hint of
trouble. The instructions are a bit thin, but
they get the job done. All in all, it took me
about two hours of work to complete the kit,
even with extra-long breaks for Oreo cook-
ies and Diet Coke. | installed the extra LCD
and its driver chip, too.

Testing the counter is about as simple
as you can get. Apply power, and connect
the input of the counter to a test point on the
PC board. If everything went in as it should,
you'll see 10 MHz on the display. A trimmer
capacitor on the PC board calibrates the
counter to either WWV or a known 10 MHz
standard.

Operation

The counter will operate on a fresh 9 volt
battery for several hours. There is no power
switch. For use on your workbench, just about
any quality source of power will work. Watch
out for those wall-wart power supplies! Many
are nothing more than one diode with very
little filtering. The input supply voltage is
between 7 and 15 volts DC. The counter re-
quires about 50-60 mA.

Set the rotary switch to select the gate time
and thus the amount of resolution you require.
The longer the gate time, the better the reso-
lution of the frequency displayed. The longest
gate time is about four seconds to update the
display. That's it!

Since the S & S Engineering kit is so self-
contained, it opens up a new way of seeing
things. I've always used a frequency counter
to spot trouble. They make great sniffers of
RF. The S & S Engineering kit has more than
enough sensitivity to sniff out weak signals. In
fact, it could read the test point just by holding
a wire near the input pin.

| found a particularly useful task for the fre-
quency counter: Reading the VFO of a direct
conversion transceiver. You can also use the

counter to display your operating frequency in
a superhet receiver, too. In fact, there are
some suggestions on how this may be accom-
plished in the assembly manual. Since you
don't require the longer gate times, and thus
the four extra displays, the standard four-digit
unit works best. | would bypass the gate
switch with jumper wires. By using this
counter, you can add an LCD frequency
counter to your latest home-brew project.

The Last Page

This project is simple enough for a be-
ginner to handle. It would be best if you have
some idea of how to solder, what end of a
diode is what and, of course, the proper
installation of IC chips. Except for the calibra-
tion adjustment, there's nothing to touch. If
you assemble it correctly, it's going to work.

Johnny Carson has retired, the USSR is no
more, and you don't need a 700 watt switch-
ing power supply to operate this frequency
counter. Best of all, you don't need a VW bus
to carry it in. The S & S Engineering frequency
counter kit is an excellent value. It's easy to
build, easy to operate, and has all kinds of
possibilities in your ham shack. | 73]

Sell your product in 73 Amateur Radio Today Call Dan Harper today! 1-800-274-7373

FREE @
SAMPLE “—

ANTIQUE RADIO CLASSIFIED

Antique Radio’s Largest-Circulation
Monthly Magazine

Articles - Classifieds - Ads for Parts & Services
Also: Early TV, Ham Equip., Books,
Telegraph, 40's & 50's Radios & more...
Free 20-word ad each month. Don’'t miss out!

1-Year: $29.95 ($47.95 by 1st Class)
6-Month Trial - $16.95. Foreign - Write.

_A.R.C, P.O. Box 802-ES, Carlisle, MA 01 4
RYETN Or Call: (508) 371-0512

INSURE your
Computer & Radio Equipment

HAMSURE coverage follows your
equipment wherever you take it. Theft
from vehicles, earthquake, water damage
and all other hazards including surges.

Insure all your equipment and accessories
(except towers and antennas but including
rotors), media and purchased software.
Premiums start at $50.00 per year.

HAMSURE
at
Stoesser & Vazzando Ltd.

800-443-6242 708 - 349-054
Great Circle Bearings Included
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Rack Shelves

Rack Equipment Cabinels
Antenna Grounding Kils
Tower Mounted Box Kits

Dipole Hangers
Power Divider Kits Other enclosures

Small sheets Aluminum and Brass

Byens Chassie Rits
Charles Byers K3IWK
5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4901

Between 6PM and 5:30PM EST. Eves.
'Dishihutnrship Available”

|| Cabinet Kits
Assembled Cabinets
Slope Box Kits
| UHF & VHF Antenna
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DIGI-FIELD

FIELD STRENGTH METER
$139°

i ‘\Fms 56.50 sh

about
electromagnetic radiation, TV
coax distribution loss, poor
antenna , or EMY/
RFI? The DIGI-FIELD field
strength meterwill put you al ease.
With its frequency response of DC
up 1o 12 GHZ, it readily detects [N
potential elec radia-

Are you worried

55

ten hazards. it is an excellent
tool for measuring TV coax
distribution loss. In addition
DIGI-FIELD can easily find 60-Hz

AC-ine intererance, aswellas
RFVEMI instrumentation disrupt-
ing sel-ups. Sensitivity: @ 100 [

MHz Model"A" 150 Watts.
Mnjei "B" 2 nano waﬁm ; l% i E-
To order call - (800) FIELD 58 (343-5 5353]

I.C. Engineering isso ventua sivd
Sufte 125, Encino, CA 91436 PH.(B15) 345-1692 » B18-345-0517 Fax
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FOR
HAMS

ONLY s
e

4309 Northern Pike Blvd. Monroeville, PA 15146
(412)374-9744

FOR ORDERS ONLY CALL (800)854-0815
Specializing in Preowned
Amateur and Shortwave Equipment
Buy ¢ Sell » Repair » Love To Trade
We Carry All Major Brands of New Equipment
We Now Custom Design & Build Computers

For HAMs by HAMs
All of The Latest Hardware & Software
Call For Details
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MORSE CODE MUSIC!

SENSATIONAL NEW WAY TO LEARN
CODE—Do Aerobics, Sing, Jog, or Drive
while learning code! A fun & easy way to
| learn or retain Morse Code skills. Now the
i secret is yours with this amazing syncronized |
breakthrough! Great for Novice, Technician
or the classroom. Order:

“THE RHYTHM OF THE CODE"
Version 2 cassette today!
=end $9.95 and we'll pay the shipping lo:

KAWA RECORDS

P.O. Box 319-ST
Weymouth, MA 02188

Check or money order only. We ship all orders within 5 days.
Overseas please add $2.00 for air mail.

MA residents add 5% sales tax.

e ——
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HAM RADIO
& MORE

National Talk Radio Show With Len Winkler, KB7LPW
== F  America'sOnly
on— iy
Show On The
Broadcast
Bands!

A ey 6:00 pm EST
Weekly Co-Host, John Moore, NJ7E - Weekly DX Update With Lee Finkel, KY7M

Tune in each week for national ham radio news, FCC news, weekly guests from
the amateur radio community, ham trivia contests, prizes, listener call<n and more!

Sponsored in part by Radio City, Inc. and 73 Amateur Radio Today.

“"Ham Radio & More"” Upcoming Programs
7/3 OpenlLines
7/10 Hartley Alley NAGA, Bicycle Mobile Hams of America
717 Bob Heil, Heil Sound
7/24 Chrisimilay NSAKD, ARRL Attomey
Ham Radio & More is also available on Satellite!
Spacenet 3, Transponder 9, 6.8 Audio.

Find out what radio station airs "Ham Radio & More" in your local area
by calling the originating station, KFNN, at602-241-1510.

Forsponsorshipinformation contactRon Cohenat602-241-0482.
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A small, flexible fox controller and CW [Der.

Number 8 on your Feedback card

by Breckinridge S. Smith K4CHE

The LDG Electronics

LDG Electronics

1445 Parran Road

St. Leonard MD 20685
Telephone: (410) 586-2177
Price Class: $69.95 plus S&H

f you are a serious foxhunter, you have prob-

ably tried putting together your own “foxbox”
with timers, identifiers, etc. You have tried the
different circuits using timing capacitor net-
works and different chips, and you have prob-
ably soldered in those countless diodes in that
matrix for the |Der. Recently | tested the LDG
Electronics Microprocessor Fox Hunt Con-
troller/CW |Der board. This small Maryland-
based company has developed a real gem.
Yes, the East Coast does produce some fox-
hunt goodies.

Why do you need a microprocessor con-
trolling your hidden transmitter? What | want-
ed was a timer/IDer system that was small,
reliable, and easy to change. | wanted to
spend more time on my own DF equipment,
helping beginners, and not spend hours build-
ing and testing numerous timing circuits. |
wanted to be able to change the identification
and timing cycles of the hidden transmitter to
suit each individual hunt. | am not an avid
computer enthusiast but the LDG ad in 73
said | could program this controller from my
PC so | gave up and ordered the board. Time
to join the microprocessor crowd.

The Board

What | got was a small assembled 3.1% by
3.6" board that was not a kit; a board with pro-
fessional printed circuit traces and a small
plug-in module for the audio, keying, and
power functions. Included in the package was
over 450 pages of documentation contained
in four separate handout/books, and a floppy
disk with numerous programming files on it.
After wading through the information | found
the three-page fox controller sheet and the
24-page LDG manual.

Reviewing the documentation, | realized
that what | had received in the mail was a
foxbox controller and a small single-board
computer/processor using the 68HC11 micro-
processor. | know that there are more ad-
vanced microprocessors out there but, again,
you have to start somewhere. You can use
the system as a foxbox controller/CW Ider, or
do your own experiments with the micropro-
cessor using the 450 pages of documentation.
LDG also markets this same basic board as a
16-output DTMF decoder which requires dif-
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ferent software and a different plug-in module.

Programming

The controller arrived with a test program
loaded. | recommend you test the board ini-
tially to get familiar with the different push-but-
tons and board operations, then proceed with
your programming. You load the LDG disk
program using their disk into your computer
and then you modify the FOXMCW file to suit
your identification and timing requirements.
Their handout tells you which lines on the files
to modify. Using an ASCII file edit program,
you may change values on selected lines by
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typing in different number values for timing,
tones, speeds, and real letters for the modu-
lated CW identification. You then “reassem-
ble" your changes using the assembly pro-
gram which is on the supplied disk. After you
assemble the program you can then send to
the LDG controller via RS-232 cable.

| told you | wasn't a computer person! The
loading program is written in BASIC; | spent
20 minutes trying to type in the command
“BASICA Bootload® instead of "GWBASIC,”
which is what | had installed on my computer.
| would have preferred a more detailed step-
by-step instruction sheet of the programming
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process, but the instructions supplied are ad-
equate . . . if | can do it, you can do it.

During your programming you may modify
the initial delay time prior to startup, the first
and second identification messages, and the
on and off periods that will be repeated dur-
ing the hunt. LDG included a second identifi-
cation message feature which is unique: You
can have a push-button on your foxbox wired
to the LDG controller’s “bit 1 output.,” When
the first hunter finds the box, he pushes the
button and presto, the CW message changes
over to the “fox found,” message, which will
now be continuously repeated until the con-
troller is “reset.” Here in Delaware we have
had some devious hunters who have moved
the foxbox. In the case of tampering you
could even wire up a mercury “tilt" switch to
activate a tampering message to warn the
other hunters as well as the hider.

LDG mentions to “feel free to program and
reprogram” as the EEPROM in the 68HC11
has a life of 10,000 cycles." LDG wams you,
and I will warn you: Be sure to make a copy
of the FOXMCW.ASM file before you start
changing the parameters. If you get com-
pletely out of whack you can always start
over with the original file. Since this is an
EEPROM you can remove voltage from the
unit and it will still retain the information that
you have programmed.

During your programming of the controller
you are limited to 75 characters total for the
two messages; exceeding this limit during
loading results in a friendly error message lat-
er. One observer during a hunt stated that he
thought the plain CW messages were boring;
you can use the letters “E" “T" to produce
multiple dits and dahs and set up a rhythm
pattern to break the monotony. Again, you
can only use 75 characters, and “spaces”
count.

Testing

One handy feature of LDG's programming
process using your PC is a test command
which allows you to test the board for your
programming changes without disconnecting
from your PC.

During my programming and testing of the
board | found an error in the published com-
putations for timing. The Fox Controller in-
structions used a value of 130 for each
minute, and my controller needed a value of
114.5 for each minute for a "tick” value of 1.9
per second. The values on the supplied LDG
disk were correct except for the “tick" value
information. | talked this over with LDG and it
is my understanding that they will correct
their timing information on their handouts. For
short timing periods this error is not critical,
but for a several-hour initial timing computa-
tion a correct value must be used.

The timing range was quoted in the in-
structions to be from 0 to approximately 7.7
hours, but my computations and actual test-
ing indicated a longer range of 9.5 hours. |
again notified LDG of this and appropriate
corrections will be made. It's fun to hide a box
earlier in the day and have it start several
hours later on schedule while you are at the

hunt starting site. With the programmable tim-
ing you can have multiple boxes start up in
stages during the day as a complex hunt un-
folds. However, due to slight variances of the
internal 8 MHz crystal, be prepared to have a
slight error during long timing periods, and of
course you must “arm” the controller at the
proper time by pushing the reset button. The
perfectionist can time his or her own board
for a one-hour period and come up with the
appropriate corrections.

| have abused this board. | left it laying on
my desk for a month connected to my PC
with a 9 volt battery dangling on the power
leads. | abused the board further when | inter-
faced it to an old commercial 20 watt boat an-
chor. | hooked the board up using unshielded
wires and mounted it next to the transmitter
RF section. RF doesn't seem to affect the
processor as | positioned a quarter-wave an-
tenna with 15 watts, 3" away from the ex-
posed unit, with no problems. | then wired the
controller to the same power supply as the
commercial radio internal power supply sec-
tion, which has a receive/transmit relay on it.
The inductive kick of the transmit relay didn
bother the board. Tests conducted with the
traditional hot air blower and freeze spray
had very little effect. Overall, the board ap-
pears to be rugged and pretty bulletproof.

| thought LDG put a lot of thought into the
hardware design of their board. There are
four of those little rubber feet undermeath the
board for shock mounting, and your main
hold-down bolts go through the RS-232 con-
nector so that the connector is secure when
you plug and unplug the bulky cable. The low
power CMOS circuitry can be powered by us-
ing just a 9 volt battery or any power source
up to 20 voits. During testing with the board
on the same power supply as the transmitter,
the board voltage regulator continued to func-
tion to a low voltage level of 7 volts, which is
handy if the fox battery starts to wind down
during the hunt.

The push-to-talk output of the board is an
open collector keying transistor which you
can use with a reed relay (Radio Shack 274-
232) to allow flexibility in using different ra-
dios for the fox, or if your radio allows just
grounding the push-to-talk circuit.

The 8 MHz clock crystal oscillator emits a
small signal which can be seen with a spec-
trum analyzer throughout the VHF range. On
my controller the signal was at 144.030,
146.030, 148.030 and could be heard about
20 to 30 feet away with a handheld. If this
bothers you, you can shield the complete unit
in a box with feed-through capacitors. The
reason the harmonic was not on an even
MHz is a very minute error in the 8 MHz oscil-
lator.

Overall, the LDG board performs as adver-
tised, has lots of documentation, doesn't re-
quire a computer genius to program, and tol-
erates abuse. It is easy to hook up the power,
push-to-talk, and audio outputs to your trans-
mitter. For $69.95 you can have an assem-
bled fox controller/CW |Der to create your
own personalized system, and at the same
time experiment with a microprocessor. H
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Number 2 on your Feedback card

A Delayed Video Trigger for
Your Oscilloscope

Convert your surplus scope.

W'ht:n I began working with video cir-
cuits, one of the first things | learned

is that you cannot just feed a video signal in-
to an oscilloscope and expect to see any-
thing useful. The amount of time most
events [ was interested in took 1o occur was
so short when compared to one frame of
video, it just didn’t work.

This problem can be overcome by using a
delayed video trigger. This 1s a circuit that
will cause the oscilloscope trace to begin a
set time after some event in the video signal.
That event is usually the vertical sync pulse,
and many oscilloscopes include a delayed
video trigger feature. But what do you do if
you are using a surplus scope without this
capability and don’t want to buy a whole
new scope just to get this feature? You apply
a little ingenuity and build one.

The Basics of Video

To understand how the circuit I came up
with works, you should have at least some
idea of the structure of a video signal. This
is by no means complete, but it should sup-
ply enough information so that you can fol-
low the circuit description.

A video display may look continuous, but
it is actually composed of a series of still
pictures that 1s going by so fast they all
blend together. Each of these pictures is
called a video frame, and each frame is

by Joseph A. Consugar KC3XM

made up of two video ficlds that are labeled
the even and the odd. A new video frame is
displayed 30 times per second, so a new
video field is displayed 60 times per second.

Each video frame 1s made up of 525 honi-
zontal lines, which are split equally between
the video fields. Displaying 262.5 lines of
video in 1/60 of a second means each hine
requires about 63.5 microseconds.

Out of these 262.5 lines, only 244 of them
are used to transmit video information. The
remaining lines are used for blanking the
display during picture retrace and display
synchronization. Figure | shows the struc-
ture of these lines for the even field.

Picture synchronization is performed us-
ing sync pulses that are included as part of
the video signal, the main ones being the
horizontal and vertical sync pulses. Horizon-
tal sync pulses indicate the beginning of a
new line of video and vertical sync pulses
indicate the beginning of a new field of
video. In Figure 1, note the structure of lines
4 1o 6. These are the lines when the vertical
sync pulse occurs. During these lines, the
sync pulses are much wider than normal,
which is the key to determining when a ver-
tical sync pulse occurs.

Circuit Description

The steps necessary to produce a delayed
video trigger are illustrated by the block dia-

gram in Figure 2. A schematic of the corre-
sponding circuit 18 shown in Figure 3,

In order to synchronize the trigger with
the vertical sync pulse, you must first identi-
fy when the vertical sync pulse occurs. This
is accomplished by Ul, U2, and their associ-
ated components.

The video signal 1s taken from the source
of Q1 (an MPF102 JFET whose purpose 1s
to provide buffering for the video source)
and fed to the input of Ul, an LM1881 video
sync separator. The sync pulses are extracted
from the video signal and appear at pin 2.

The sync pulses are routed to U2, which 1s
used to separate the vertical sync pulse from
the horizontal sync pulses. U2a, R1, CI, and
D3 form a one-shot timer that is triggered by
the ends of the sync pulses and whose nega-
tive-going output pulse 1s connected to the
clock input of U2b, a D type flip-flop. When
the signal from Ul returns high at the end of
a sync pulse, the one-shot is triggered and its
output goes low, The amount of time spent
low is determined by the values of R1 and
3 &

The sync pulses are also connected to the
data input of U2b. When the output of the
one-shot returns high, the value of the sync
signal 1s sampled and appears at pin 12. Nor-
mally, the sync pulse 1s narrow compared to
the length of the video line and the signal
from Ul is still high when the one-shot out-
put returns high. However, dur-
ing the vertical sync pulse, the

TUTTT

: Lind0Number{

sync pulse is wide compared to
the length of the video line, so

;::::, that the next sync pulse has al-
ready begun by the end of the
E e s one-shot pulse. Therefore, the

output of U2b is normally high,
except during the vertical sync

Figure 1. Even-field structure during the vertical interval.

pulse, when it is low. This se-
quence of events is illustrated in

YU

[

Horizonlal Vertical
Sync Sync
Exiraction Extraction
Video In Horlzontal
Sync
Pulses

i

Figure 4.
At this point there are two
pulses for each frame of video,

one for the even field and one for
Divide By Adjustable
Two Delay the odd field. To ensure a stable
oscilloscope display, the trigger
Vertical Oolay Delayed must be keyed to the same field
Pﬁs;ﬂ': Trigger Trigger (1.e., the even or the odd) each
uises

Figure 2. Delayed-trigger block diagram.
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time. This is accomplished by us-
ing the vertical sync pulses from
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U2 as the clock for a divide-by-two circuit
formed by U3a. Each vertical sync pulse
causes the output of U3a to change state.
The result is a square wave that goes high
once per video frame and can be used as the
trigger for the final delay circuit.

The delay circuit 1s composed of a one-
shot timer made up of U3b, R2, C2, and D4.
The one-shot is triggered each time the sig-
nal from U3b goes high and the pulsewidth
can be varied using R2. The end of the pulse
is the external trigger for the oscilloscope.

As you look at the schematic, you will no-
tice there are some components whose pur-
poses have not been clarified. D1, D2, R3,
and C3 form a video clamping circuit whose
purpose 1s to provide DC level restoration
for the AC-coupled video signal. While not
strictly part of the delayed trigger circuit, it
1s useful to keep the oscilloscope display
stable when viewing rapidly-changing video

Figure 3. Delaved-trigger circuit schematic.

Construction and Use of the Delayed
Trigger

The prototype for this circuit was built
on a Radio Shack protoboard using point-
to-point wiring. Another option would
be to make a PC board according to the
design in Figure 5. Or vou can order one
already drilled and etched for $4.25 plus
$1.50 S & H per order from FAR Circuits,
18N640 Field Court, Dundee, IL 60118.
I recommend that you build the stages
separately and make sure each 1s work-
ing correctly before proceeding to the
next.

When you have completed construction,
connect a 9V battery to the power connec-
tions and a video signal to J1. Adjust R2 1o
its minimum value and examine the delayed
trigger output at J3 with an oscilloscope.
You should see a series of very short, nega-
tive-going pulses whose width increases as
R2 is turned clockwise.

Once you have the delayed trigger work-
ing, adjust yvour oscilloscope to accept a pos-
itive-going external trigger. Set R2 to ap-
proximately halfway. Connect the trigger
signal at J3 to the oscilloscope’s external
trigger input and the video signal at J2 to the
vertical input. Adjust the oscilloscope time
base so that there are three or four lines of
video displayed on the screen. As you vary
R2, you should see different parts of the
video signal on the screen. The values given
for R2 and C2 should allow you to vary the
delay from approximately zero to about one-
and-one-half video fields.

Final Notes

When you turn on the circuit and connect
a video signal, the trigger will randomly
latch onto one of the video fields. If the field
being displayed is not the one you want to
examine, move Sl to its opposite position
and the opposite video field will be dis-

Horizontal Sync
Pulses (U1, Pini)

signals.
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Vertical Sync
Pulse (U2b, Pin12)

Figure 4. Vertical sync pulse extraction process.
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Parts List
R1 3.3k
R2 1 meg potentiometer, linear taper
R3 1k
C1 0.0047 pF
c2 0.033 pF
C3 0.1 uF
D1,02,03,04 1N914 silicon diode
Q1 MPF102 JFET
U1 LM1881 video sync separator
U2,u3 4013 D type flip-flop
J1,J2.43 RCA phono jack
S1 SPDT switch
Note: Resistors are all 5% 1/4 watt. Capacitors
are all polyester type.




played. There is no
way to determine
which field will be
displayed when
you turn the circuit
on, but you can al-
ways get to the one
you want.

For those people
who are familiar
with the LM1881,
you may wonder
why I didn’t take

W\

=NEW:

ARI500
S00KHZ T0 1300
MHZ. WITH BFO

advantage of some _.$. | ' = +f ,$j Eiiiﬁljﬂé:aiﬂgr with

of its other features ' LB N el AR S00KHz to 1300 MHz
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video signal being o

. N
examined should
conform closely 1o
the video standard.
Unfortunately,
some video sources

(e.g., VCRs and

camcorders) take liberties with that standard. The circuit as presented was designed so that,
with hope, it would work with as many of these near misses as possible. If you work pri-
marily with standard video. I encourage you to take advantage of the additional features of

the LM1881 and share the results with the rest of us.

antenna, case & belt clip. Limited time offer,
not valid with any other specials. Only 5.95
shipping & handling anywhere in the 48

Figure 5. PC board layout and parts placement.

states. Call toll free and order this new unit!
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Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

6975 Hillsdale Ct, Indianapolis IN 46250
317-842-7115 Fax 1-800-448-1084
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WOGR DSP I

What is DSP? DSP allows the
“construction™ of various fiiters of
greal complexity by using computer |
code. This allows us to have easy
access to a variety of filters, each
perfectly optimized for whatever
mode we are operating. The DSP |l

New data! New Program!
Great Circle Beam Heading
HamBase 3.06 is packed with all of the new features
you have been asking for:
* Browse by Name.
« Browse by Callsign. 2 o—
* Browse exported Files. away your

R
4
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has been designed 1o operate in 10

selects any of these filters. Easy hookup 1o rigs speaker jack.

» The WSGR DSP |l is the most popular DSP on the market —
Thousands in use worldwide!

WOIGR DSP Filter...........ccccveenien...$299.95

Make and receive phone calls from your mobile rig or handie-talkie with
your own personal autopatch. Connection is easy — just hook-up to the
mike and speaker jacks on your base station rig and plug into the phone
line! Complele control is assured through touch-lone access codes that
you set and change at will. Long distance toll access is controlied by
special code that you set, preventing fraudulent usage. All progmammable
codes and set-ups are stored in special non-volatile memory immune to
power failures. Repealer owners use the SDP-600 as well for reliable and
solid repeater autopalches. Power required is 12 volts DC at 100 MA.
Experience the freedom of owning your own autopatch, on you own
frequency, to use when
and as you wish. The
SDP-600 is made in the
USA and carmmes a one
year warranty.

SDP-600 Personal
Autopalch, fully wired
........................ $249.95

SDPA 12 volt power
supply unit....$11.95

j*COM = 793 CANNING PKWY = VICTOR, NY 14564

different modes. Four filters are optimized for reducing interference 1o SSB phone signals
from CW, heterodynes and random noise interference. Four more filters operate as

“brick-wall” CW bandpass filters. The remaining two filters are designed for reliable g
recovery of RTTY and HF packet radio information signals. A single front panel switch | * Generate mailing labels from Callsign Lists.

12V DC Power Supply ..........

jCom Transceiver Control Computer interface

* Export data in all the popular database formats. ..onitying glass...
Address labels; Fixed format; Delimited by commas,

labs, comma-quotes; calisign only.

* Color menus and popup Help screens.
« Export lists by State, County, and Zip Code.
« Split databases to muitiple hard drives and floppy disks.
* Same Low Price. HamBase 1994 is only $49.95.
Available in 3 1/2° or 5 1/4" IBM PC format (specify)

The j*Com Transceiver Control Computer Interface is functionally identical to the

Kenwood IF-232C, lcom CT-17, Yaesu FIF-232C, Ten-Tec 305 and Heath

computer interfaces. It will work with all radios and rig control software which use

these interfaces.

» No external power supply is
necessary. The j*Com TC interfaces
require very little power for operation.
This power is obtained directly from
the computer COMM port.

« All electronics are enclosed in the
shielded DB-25 connector hood.
RFI1 susceptibility and radiation is reduced. $54.95

» Fully assembled and tested.

» Fully Hardware and Software Compatible. Works with all rig controlled software —

Free shareware disk included!

ORDERS CALL 1-800-446-2295 ORDERS ONLY
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Number 10 on your Feedback card

Multiband Half-Wave
Delta Loop (MHDL)

A simple 20-10 meter antenna with an 80-30 meter bonus.

While looking through my books for
some kind of small antenna that would

fit in the attic, 1 happened upon a short de-
scription of half-wave loops. I've always
preferred full-wave loops, but a 20 meter one
wouldn't fit in my 17" x 25" attic given the
fact that 1 needed to stay away from outside
rain gutters, flashing, downspouts, vents and
a chimney. As luck would have it, however, |
discovered that a half-wave loop fits, with
room to spare (I've hung it on my classroom
wall as well). While half- and full-wave
characteristics are quite different from each
other, with the details worked out, the
MHDL has proven itself to be an effective
indoor reference antenna for the upper (20-
10 meter) HF bands. (By the way, there's a
slick trick you can use to make it work on
80-30 meters as well.) It’s easy to build, re-
quires no alignment, and the XYL can’t see
it. Try 1t, This'll be the easiest antenna
you've ever built,

Description

The loop is cut for a half wave on 20 me-
ters. Half-wave loops have a very high
impedance, in the order of 2,000 ohms, so I
needed to bring the impedance down to a
more workable value. Using a quarter-wave
(including a velocity factor of 0.80) trans-
mission line transformer will drop the
impedance to about 50 ohms. I used 300
ohm twin lead (Radio Shack 15-1153) be-
cause it works well into a tuner, is inexpen-
sive and has low loss. On 10 meters. the 20
meter half wave becomes a full wave and the
impedance drops to about 100 ohms. the
feedline is now half-wave and acts as a 1:1
transformer, which vour tuner will have no
trouble matching. I also found that my tuner
could easily resonate and match the MHDL
on 17, 15, and 12 meters. If you use a 3/4-
wavelength feedline, you can also get an 80-
30 meter bonus by shorting the two feedline
wires together and tuning 1t as a top-loaded
vertical. This gives you a vertical 3/4 wave
on 30 meters, a half wave on 40 meters and a
quarter wave on 80 meters. However, yvou
must use a ground to make this mode effec-
tive. By the way, it’s about 1/8 wave on 160
meters and your tuner might be able to add
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by James W. McLelland WA6QBU

enough inductance to make it resonate. Any-
way, it’s worth a try.

Construction

Using insulated #16 or #18 gauge stranded
wire, cut the loop to 35" 4" (see Figure 1).
Now cut the 300 ohm feedline to odd multi-
ples of 13' 8" (exactly 41" for the 80-30 meter
bonus). Solder the feedline to the loop ends
and insulate with shrink tubing. Then. to
connect il to the balun on my tuner, I in-
stalled two banana plugs (the kind that plug
into each other) on the end of 6" pigtails, sol-
dered them to the twin lead, and then insulat-
ed them with shrink tubing. You'll be done
with the construction phase in less than an
hour,

Installation

This is the part where you can really get
creative. You might even hide the feedline
and convince the XYL that your MHDL is a
rosebush trellis, but then you'll have to plant
and take care of the roses. I opted to hang

mine horizontally from the rafters. There is
no exact shape requirement except to have as
much area as possible. I like equilateral trian-
gles, but squares, diamonds. circles and rect-
angles work just fine. Changing the shape
varies the frequency somewhat (plus or mi-
nus 1/2 MHz or so) but I just let my tuner fix
it. More important is that the loop fits the
space you've got no matter what it looks like
and what angle it’s mounted at—vertical,
horizontal, or somewhere in between, One
warning: Stay away from metal objects with
the MHDL and feedline, and mount it with
some kind of insulating matenal. If you have
extra room, try a vertical and a horizontal
model, at least for 20-10 meters. Being able
to switch back and forth can really be dra-
matic because the angle of radiation as well
as the polanity will be different. Lastly, if you
go for the 80-30 bonus, the feedline should
be somewhat vertical and stretched out, but
the higher part could be horizontal and work
OK. In any case, it’s a lot better than nothing
and it’s all hidden indoors.

41’
300 Ohm Twin Lead

=

To Balun

And Tuner

——

Loop
35!4"

Figure 1. The Multiband Half-Wave Delta Loop.



Quietflex #14 antenna wire
Kilowatt 300 ohm twin lead
Shnnk tubing, 3/8"

Shrink tubing, 3/16"
Banana plugs

Dacron line

Egg insulators

Parts List

Note: All parts needed to build this antenna can be cbtained by ordering the Multiband Hall-Wave Delta
Loop Experimenter’s Kit from Antennas West, 1500 N 150 W, Provo UT B4604: Tel. (801) 373-8425. Intro-
ductory price w/shipping (40% discount for 73 readers): $24.

36'
471’
g
1
2
50°
4

Tuning

There really 1sn’t anything that you need
to tweak on the MHDL. Sure, you could use
a fancy antenna bridge to trim it for 20 and
10 meters once it’s installed, but you've got
to use a tuner for the other bands anyway, so
why bother? For 20-10 meters, just connect
it 10 the balun terminals and tune for mini-
mum SWR with the lowest power you can
(check for a clear frequency first), then look
for a QSO. On 80 and 40 meters, plug both
banana plugs together into the single-ended
“wire  terminal on the tuner and connect it to
the best ground you can get. For easy band
changes, I keep my setting written on a card
next to the tuner. It tunes quite broadly so

one setting for each band gets me close
enough to get started, and then touching it up
IS VEry easy.

Testing

Does it work? You bet it does! I've
worked as far west as central Russia and as
far east as Czechoslovakia, or is it the other
way around? North to Alaska, and south to
Argentina, New Zealand and Australia were
also no problem. OK, OK! I know. The
bands aren’t as good as they used to be, but it
still 1s a pretty good antenna for being in my
attic and 1f you don’t like it maybe the XYL
can hang clothes on 1t—hey, wait a minute! |

think I've got an idea. 73]

HF mobileer's "dream" antenna!

The HIGHSIERRA antenna:
Operateanvwherefrom3.5MHz

to 3I0MHz withowutleaving your
car. "Monoband" performance!

THE MAGIC BAND - SIX METERS. The best of both HF and VHF. En;oy
great DX during band openings and full repeater operation at other times.

Why buy a TNC?
PCHEFFAX + PCSWL §179.0

SPECIAL COMBINATION OFFER

For a imited time, if you order PC HF FAX 595 (see our
other ad in this iIssue), you can add our Néw and Improved
PC SWL 3.0 for $80.00 mstead of cur regular low price of
$25 00

PC SWL contans the hardware, sChiware, mstiruChons
and frequency lists needed 1o aliow you 10 receswve a vast
varigty of digital broadcasts ransmitted over shortwave
radio. All you need (s any IBM PC or compatible computer
and an S58 shortwave receiver, The product consists of.

Demodulator

Digital Signal Processing Software
200 Page Tutorial Reference Manual
World wide Utility Frequency List
Tutorial Audio Cassefle with Samples

PC SWL sutomatically cecodes Morse code, RTTY,

AMTOR. SITOR. NAVTEX and ASCH
PC SWL lets you tune in on world press senices

meteorological broadcasts, ham radio operators, coastal
shore stations, aviation telex and much more digital action
on the shortwave bands. Why pay for another expensive
box when a simple interface and your PC can do the job?
ADVANCED FEATURES:

Tuning Oscfoscope

Drgital Waveform Presentanons

Auto Calibration and Cooe Recogntion

Contnuously Tunable Filter Frequencies

Variabie Stult

Adjustabie CW Filter Sensitivity

Unattended Capture and Printing

Integrated Text Editor

integrated Log and Database

Shell to DOS apphcahons

Seamiess Integration with PC HF Facsimile
Call or write for our compilete catalog of products.
Visa & MasterCard welcome.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 244 ON READER SERVICE CARD

BUILT TO MIL-STD-810 2 YEAR WARRANTY

SPECIFICATIONS PCS-7500H  AZ-61
Frequencies: AX 46-54 MHz 46-54 MHz T0 PLACE ORDERS
™ 90-54 MHz 50-54 MHz
Power: 905 Watls 5105 Watis CALL 1-800-643-7635
Sensitivity: <019y <016 ¥
for 12 dB SINAD for 12 dB SINAD E
Memories: 20 40
Tones; 38 38
Keypad: Hacklit DTMF Prog. and DTMF
DC Power: +138v0C @ M2vCe PCS-7500H MOBILE
9 amps (fyp) 1.5 amps (typ) e
pickupshideyy monni operates over
hunlEi..R\ sand? +6 10 416 vDC
Size: 2"HS W7 25°D  6.85"Hx2.6"Wx1.3°D

$289 plus S&H VISA/MC
(mounts and whips sold separately)
High Sierra Antennas
Box2389
NevadaCity,CA
95959 USA
Tel:916-273-3415
Fax: 916-273-7561

Brochure Available

/A IAZ DEN 147 New Hyde Park Rd., Frankiin 5q., NY 11010

H—EI “I,Hn“Em coumunications pivision (D10)328-7501 FAX (516) 328-7506
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Number 11 on your Feedback card

The Improved Resonant
Feedline Dipole

A compact, low impedance, end-fed HF antenna that needs no tuner!

he end-fed RASER antenna described

73 Amateur Radio (September 1992, pp.
8-14) unilized the RFD (Resonant Feedline
Dipole) approach. This concept has drawn
an enthusiastic response from hams through-
out the country. It achieves an end-fed
dipole, or a RASER, for any band desired
using a coaxial feedline and without a runer.
It has been praised by many who have site
restrictions which preclude the use of the
customary dangling center feedline. A
unique feature of these antennas is the use of
the T-choke—eg.: a 13-turn coil of coax
which is suspended at the input end of the
radiator. If, however, you find such a coil
cumbersome the present article offers help!

The RFD Concept

As mentioned in the previous articles, an
obvious approach to the electrical isolation
of the input end of the dipole might involve
the use of a current balun. However, calcula-
tion showed that this direct approach would
not provide sufficient impedance. At that
time | chose to use the somewhat more
bulky T-choke method of isolation. Never-
theless, the idea of making a more compact
choke was rekindled when [ found an article
in my files by Joe Reisert W1JR (Ham Ra-
dio, September 1978, pp. 12-15). That arti-
cle described “a new type of balun™ which
featured a high permeability toroidal core
wound with coaxial cable using opposed
windings for reduction of external field, as
shown in Figure 1. Based upon that idea, |
made a few comparative impedance calcula-
tions, which were encouraging. Experiments

by James E. Taylor W20ZH

then led to a simple practical design 1n
which the T-choke is replaced by a compact
box.

| will describe the final design of the RFD
antenna for the 80 meter band in some de-
tail, and tabulate the results of the calcula-
tions in the “Calculations”™ sidebar. Also in-
cluded is a tabulation of the calculated num-
ber of turns and lengths of the dipole halves
tor the other popular HF amateur bands.

The Design

In the previous design of the RFD the
self-resonant T-choke served two related
functions: It gave the high impedance re-
quired to isolate the end of the dipole, and it
provided the reactance which tuned the sys-
tem to resonance, thereby enabling an excel-
lent impedance match to the feedline. In the
Improved RFD design these functions are
achieved by adding a fixed resonating ca-
pacitor in parallel with a winding of coax on
a toroidal core, as in Figure 1. First, calcula-
tion shows that if we use the Type T-200-2
powdered iron core commonly used for
baluns in this frequency range the induc-
tance would be an order of magnitude lower
than that for the T-choke. Even two such
coils 1n series, tuned 1o resonance using a
264 pF capacitance, is lower by a factor of
five. In spite of this I temporarily wound
two 13-1/2-tumn coils on these cores for pre-
liminary experiments. The results confirmed
the feasibility of the approach but the mea-
sured common mode current on the feedline
was too high. (The MFJ H-field Antenna
Probe 1s convenient for comparing these cur-

rents). However, during this test an impor-
tant fact was determined—in order to get the
desired 1:1 SWR it was necessary to place a
current balun in the line ahead of the tuned
coils. For this I used a 20-turn bifilar coil on
a T-200-2 core. This current balun provides
impedance balance relative to RF ground.

Further review of the Amidon data sheets
indicated that we must consider ferrite mate-
rial, which provides higher permeability, in
order to get the higher inductance desired.
However, this comes at the expense of some
reduction in temperature stability. The FI-
240-61 core was chosen for our desired pow-
er levels and frequency range. This core has
an initial permeability of 125, and with a
core 0.d. of 2.4 inches it should handle a
kilowatt of power without excessive heating.
The calculanion of inductance of a 12-tum
coil on such a core gave a value of 25 micro-
henries—much greater than that of the pow-
dered 1ron cores and even greater than that of
the RFD T-choke. Since the loss resistance is
roughly a factor of five less than that for the
original RFD, the calculated prognosis for
the Improved RFD is very promising! (See
the Coil Tester comments at the end of this
article.)

Construction and Adjustment

For the final coil I wound 6 + 6 turns of
RG-8(M), field-opposed, on an Amidon
Type FT-240-61 toroidal core (see Figure 1).
This coil was mounted in a 6" x 3-3/16" x
1-7/8" plastic box along with the current
balun referred to above and the two coax
sockets, as indicated in Figure 2. For the

Photo A. An early version of the “box.”
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Photo B. A plastic pill bottle does the trick.
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simple bifilar current balun I wound 20 turns
of sheathed bell wire on the T-200-2 core,
shown schematically in Figure 3. The gener-
al packaging 1s shown in Photo A, which is
of an early model. Figure 4 shows the
schematic diagram of the circuit. The sim-
plicity of the circuit is apparent—other than
wire and coaxial cable fittings, there are on-
ly five parts!

I have found that a plastic pill bottle (the
popular amber-colored cylindrical one with
the locking cap) makes a very useful center
insulator for this type of dipole. I mounted
S0-239 sockets on the bottom and the top of
the box. Connections are as indicated in Fig- _ .
ure 5. Photo B shows this compact, rugged s,
assembly. The unit can withstand a surpris- el N
ing amount of tension and the parts are con-
veniently disconnected, when desired. Fig-
ure 6 shows the complete antenna.

The only adjustment required was the
choice of the tuning capacitance connected
across the coil of coax on the ferrite core. I
made a preliminary adjustment by using an  Photo C. The radiator, suspended by two 40-foot-high masts. The box is at the lefthand mast
air variable across the coil on the bench, and  and the center insulator is near the righthand mast.
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using the coil tester described at the  placed two equal capacitors in series.) For
end of this article. I then made the  my installation 50 picofarads (2 x 100 pF in
final adjustment with the antenna  series) brought the resonance within 15 kHz
in place and with the plastic box  of the desired frequency of 3.953 kHz.
lowered to stepladder height, using
an SWR bridge to indicate 1;1 Results
SWR. These adjustments agreed to The adjustment and operation of the Im-
within about 10%. The air vanable proved RFD Antenna on 80 meters was
was then replaced with fixed silver  straightforward and satisfactory in all re-
micas and the box was raised to  spects. The radiator was suspended between
normal height. (Since the voltage the two 40-foot-high masts which support
Figure 1. The Improved RFD Antenna's coil. across this capacitor is high I  the two RASER gain dipoles at W20ZH.
This can be seen in Photo C, where the box
18 at the lefthand mast and the center insula-
S0-239 tor 1s near the righthand mast. The “termina-
albeaMaohe d tor” half of the dipole slopes downward off
of the photo to the right. (The segmented
Enclosure: RS-270-223 sections sloping out of the photo from the
righthand mast are not part of this antenna
//— system.)
Tuning Capacitors It was interesting to observe the action of
Selected For _¥ the tuning capacitor in limiting the shield ra-

Frequency \ _ diation and matching the radiator to the
Tuned Coil feedline. The shield current was indicated by

6 + 6 Turns the MFJ H-field probe and the match was
RG-8 (M) measured by an SWR bridge while turning
the air variable capacitor. At resonance the
shield current showed a sharp null. Also, the
SWR was a flat 1:1 at a point slightly off

RG-8 (Minifoam) Ferrite Core
6 + 6 Turns Opposed FT-240-61

To Tuned

Coax Coil
Current Balun

20 Turns
Bifilar

20 Turns Bifilar
(40 Turns Total)

[ T = 20 Turns Bifilar
T On Amidon T-200-2
Powdered Iron Core

—_— |

S0-239 From Transceiver

Figure 2. Connect the transceiver to the bottom of the box. Figure 3. Schematic for the current balun.

46 73 Amateur Radio Today « July, 1994



A KEYNOTE SPEAKER

i B A

=

from Grove!

Why pay over $400 for these
separate accessories:

o Speaker

Adjustable Filter
Recorder Activator
Audio Amplifier

Audio Activated Squelch
Noise Limiter

When you can have it all in the
new Grove

The Grove engineering team has created the most revolutionary audio
accessory on the communication market: the SP200 Sound Enhancer.

Housed in a stylish, solid oak cabinet hand crafted in the mountains of North
Carolina, the SP200 is sure to enhance any room and radio receiver. The
control panel, constructed of sturdy, black aluminum, has been designed for
optimum ease and convenience when tuning and refining signals.

The SP200 combines a powerful audio amplifier, top-of-the-line speaker, and
an adjustable filter system in one to create the most versatile and precise
listening environment ever available to radio enthusiasts. The keen peak/notch
filter system and advanced noise limiter allow the listener to pull clear and
distinct signals out of the haze of interference and background noise, while the

SPECIFICATIONS:

Power Required: 12 to 14 VDC @500 mA; 120 VAC adaptor indl.
Audio Power Output: 2.5 W @ 10% THD (8 ohms)

Audio Selectivity: Peak/notch 30 dB or greater, 0.3-6 kHz
Squelch Hold: 0-10 seconds

Noise Limiter: Adjustable-threshold pulse noise clamp
Tape Activator: Audio activated (VOX), 3 second hold
Tape Output: 500 mV P-P @ 600 ohms (nom.)
Headphone Jack: Universal mono-wired stereo jack
Dimensions: 10-7/8"W x 6-7/8"H x 7-1/4"D

* Plus *7* UPS Ground Shipping

SOUND ENHANCER

adjustable bass and treble provide the flexibility to create just the sound you
want. FSK, RTTY, packet, FAX, CW and all other data systems are enhanced
while interference and electrical noise are reduced or even eliminated by the
analog audio processor.

The SP200 also comes equipped with a stereo/mono headphone jack, for
private listening, and an automatic tape activator so that you never have to
miss anything.

Try the new Grove SP200 Sound Enhancer with your receiver, scanner, or
transceiver and enjoy the latest in speaker sophistication; you'll agree this is
truly a keynote speaker!

caL now: (800) 438-8155

(704) 837-9200

Order SPK13

199

GROVE

é ENTERPRISES

Changing the way you to
hear the world
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To Dipole
Feedline
—&— > s0-239
6+6 Turns
1 50 pF
2.?_:i:’5 1“" —71— (Selected For
Toroidal Core Desired Resonance)

Current Balun
(Figure 3)

C > S0-239

From Transceiver

Lock-Top Pill Bottle
2-1/2"L x 1-1/4" OD

Figure 4. Schematic for the Improved RFD's
box.

Specifications for Other Bands
Band Freq. Turns  Dipole Half Length
160m 1.9 17 123'2"
80m 3.954 12 592"
40m 7.263 g 323"
20m 14.29 7 165"
17m 18.14 6 211"
15m 21.38 5 10'11"
10m 28.65 4 82"

resonance, as expected. Noise bridge mea-
surements confirmed this resonant frequen-
¢y and indicated an input of 52 ohms. The
measured bandwidth of the system was 170
kHz between the “SWR = 1.2" points, which
1s very acceptable. The common mode
shield current was appreciably less than
for a standard well-balanced center-fed
dipole. Stations worked reported no differ-
ence in signal strengths between these dipole
antennas.

Conclusion

The Improved RFD Antenna is an end-fed
dipole using coaxial cable without a tuner. It
achieves the same advantages as the original
RFD system, while replacing the T-choke
coil with a compact box. It also provides a
more convenient method of adjustment to
resonance.

[ wish to acknowledge the patience of the
number of hams who gave signal strength
comparisons which confirmed the viability
of the design.

Coil Tester

Michael Covington (73 Magazine, Sept.
1990, pp. 48-51) described a simple coil
tester which gives a direct measurement of
the resonant frequency of a parallel-tuned
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S0-239 S0-239
To "Injector” _— To "Terminator"
Figure 5. Center insulator assembly.
RG-8(M) Antenna Wire
59' 2-1/4" 59" 2-1/4"
H— O
. M-359 ‘\ /'
Support
\ i Center Insulator Insulator
Box (See Figure 5) Support
(Figure 2)
‘\ RG-8(M)
Feedline
Figure 6. Improved RFD Antenna (for 3.9535 MHz).
Parts List
Description Part Number Optional Supplier
1 ferrite core FT 240-61 Amidon Associates
1 powdered iron core T-200-2 Amidon Associates
1 enclosure box 270-223 Radio Shack
1 plastic pill box 1-1/4" 0.d., 2-1/2" H Any pharmacy
Silver mica caps Assorted (100/85) Fertik's, 5400 Ella St., Phila. 19120
Antenna wire #14 stranded Radio Shack
4 coax sockels SO-239 Radio Shack
5 coax plugs PL-259 Radio Shack
5 coax reducers UG-176 Radio Shack
1 right angle conn. M-359 Radio Shack
Coaxial cable RG-8 (Minifoam) Radio Shack
Twin bell wire (Sheathed) Any home supplier
Calculations
Item Equation Value
13 Tumn T-Choke: L=aXnXJ= 20 pH
Z; (oLD) = 25 X 10°Ry (oLp)
2 x 13.5 Turn T200-2: L= 10"XN*XA_X2 = 4.3 pH
(i.e. IRFD1)
Zi(rFD1)=LUC X Ry = 24 X 10° Ry qarp1)
6+6 Turn FR-240-61: L= 10" X N°X A = 25 pH
(i.e. IRFD2)
ZinpFrp2) = LUC X Ry = 64 X 10° Ry 1rFD2)
Z Cﬂmp&l“iﬁun: Zi{HFt” ) !Zi{HFDE] = 0.25
ZiurFo2) ZiRFD1) = 12.5

coil. This tester, together with my Alfa digi-
tal multimeter (which measures frequency
up to 20 MHz) gave a direct preliminary
measurement of this antenna’s tuned-coil
frequency.

Core Kit

The two toroidal cores for the Improved
RFD are available as a kit from Amidon at
a reduced price of $12 by referring to this
article. 73]



RrTY LOOP

Number 12 on your Feedback card

Marc I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

Over the past few months, we have
locked at a few shareware programs
for RTTY. This month, let’s take a look
at a commercial package—a package
that offers quite a bang for the buck.

The program is BMK-MULTY, a PC
program for running RTTY with an ordi-
nary "dumb” terminal unit and an IBM-
compatible computer. Developed by
G4BMK, who has been writing RTTY
software for many years, this program
takes advantage of the processing
power in the personal computer to inte-
grate the funclions of a terminal node
controller into the software.

With this setup, some of the prob-
lems associated with the hardware of a
TNC, such as extra RF noise, is elimi-
nated. This presumes, of course, that
your compuler is adequately shielded.
Since the computer itself is the TNC,
communicating with the demodulator is
integral to the system, eliminating con-
cemns over internal baud rate, data bits,
and the like.

Let's take a look at this package
and see just what it can do. First off, as
noted, it will run on just about any PC-
compalible, from the oldest 8088 run-
ning at 4.77 MHz to the latest superhot
screamer. Some highly intense modes,
such as PacTOR and SSTV, however,
may not run well on a slow machine.
While not rated to run under Windows,
some users have been able 1o make
this work with a fast computer and full
screen display.

| have alluded to the modes that
BMK-MULTY supports, so | suppose |
should give you some details. How
about RTTY, CW, AMTOR and
PacTOR, with a standard demodulator,
such as the CP-1 we have been talking

Amateur Radio Teletype

about, or a Hal ST-5 or ST-6, Flesher
TU-170 or TU-470, iRL FSK-1000,
Heath HD-3030, or even an old home-
brew? There is even an extended au-
dio package that includes an audio
spectrum analyzer, with reception of
HF WEFAX and SSTV.

A “Logger” module includes a call-
sign and QSO database, which oper-
ates within the communications pro-
gram. Captured callsigns that are al-
ready in the database are s¢ indicated,
and a pop-up window is available to
enter QS0 data as needed.

Multi-sampling algorithms in both
the RTTY and CW modes are used, to
ensure the best possible reception un-
der the most difficult conditions. The
display can be configured to the user's
preference, whether a split-screen dis-
play with separate receive and transmit
windows, or a simulated teleprinter,
with all combined in one display. Func-
tions and features are accessed with
function and ALT key combinations.

BMK-MULTY is the only commer-
cially available software that | am
aware of that implements AMTOR with
a dumb terminal unit. While using ad-
vanced programming technigues, the
program is capable of surpassing the
performance of compromise designs
within multi-mode controllers.

Another mode, PacTOR, combines
the features of AMTOR and packet ra-
dio. Unlike straight packet, PacTOR,
which is highly effective on the HF
bands, runs at 100 or 200 baud, de-
pending on the conditions. With data
compression, PacTOR can achieve da-
la transfer rates more than three times
higher than AMTOR. With handling of
the full ASCII character set, PacTOR
allows full text, and even binary, data
lransfer, all with the lowest chance for
error.

Now, | have indicated that BMK-

MULTY works with aimost any garden
varietly RTTY demodulator. But what
about the ham who has invested in
a multimode controller. Many RTTY-
active hams no longer have an ST-6
on the shelf. Well, Schnedler Systems,
the source for BMK-MULTY, has pro-
duced an adapter board for the AEA
PK-232 which allows access of the mo-
dem section of the PK-232, bypassing
the TNC and data processing logic
built into the box. While this might
seem like a step backward, the truth is
that for the modes that BMK-MULTY
supports, this really does create an en-
hancement.

The adapter itself is a small, "L”
shaped printer circuit board that is in-
stalled as a pass-through device be-
tween the PK-232 and the computer. A
short jumper connects to the “external
modem” connector on the back of the
PK-232, and inside the PK-232, short-
ing blocks are inslalled to change the
logic of data flow. A push-button on the
board sets things back to “normal” for
conventional PK-232 operation, such
as with packet.

Now, you can order all of this from
Schnedler Systems, AC4IW, 25 East-
wood Road, P.O. Box 5964, Asheville,
North Carolina 28813. The base com-
munications package, which includes
AMTOR, RTTY, CW, and the logger
sells for $95. The base package plus
PacTOR is $145. The base package
plus the extended audio package is
$140. And all three packages together
go for $175. The PK-232 adapter
board is $49. These prices are correct
as of this writing, and do not include
shipping. | would advise you lo contact
schnedler Systems for current informa-
tion on pricing, shipping and availabili-
ly, letting them know, of course, thatl
you read aboul it in 73 magazine's
“RTTY Loop”l

Now, here's a follow up to material
we've covered in recent months. | re-
ceived an E-mail message from John
Skubick K8JS via America On-line.
Jack reminds us that computer poris
are fairly standard. When looking at
devices such as modems, TNCs, prini-
ers, and the like, if it can plug info the

serial port of a PC-compatible comput-
er and work, than this same hardware
should work as well on an AMIGA
computer, or any other computer that
supports standard port pin assign-
ments. Thanks to Jack for that tip,
which he directed to me through Inter-
net.

And, while we're on the subject of
terminal units, here’'s a question re-
ceived via E-mail on Delphi: Emory
WAATTO has been reading 73 maga-
zine since 1976. Back in 1978 or 1979,
he built a DT-600 demodulator, by Data
Technology Associates, from scratch
based on the documentation. He says
that it far out-performed any other
RTTY demaodulator that he has been
able to construct. Since he lost the
documentation years ago, and some-
one disposed of his DT-600 when he
was indisposed, he has been unable to
duplicate the device. If there are any
readers out there with information
about this demodulalor, we would love
to hear from you, as would Emory, | am
sure.

A brief note about the growing col-
lection of RTTY programs available to
the readers of this column: There are
now five “RTTY Loop” disks, each one
holding over 1.2 Mb of assorled stufi. A
list of available programs is yours for a
self-addressed, stamped envelope. |
can E-mail you the list, as well. Jusl
send me a message via CompuServe
(ppn 75036,2501), Delphi (username
MarcWA3AJR), America On-line (Mar-
cWAS3AJR), or Internet (MarcWA3AJR
@aol.com). The plans are to upload
the collections, as well, to the Delphi
Radio SIG detailed last month.

I've waited unlil the end of this col-
umn to toot my horn. This month
marks the beginning of the 18th year of
“RTTY Loop.” | guess it can vote now! |
can’t begin to tell you what it means to
get the support | have been receiving
for these inany years. | look forward to
your letters, your E-mail, your ques-
tions and your criticisms. | hope that
we are able to spend more time togeth-
er in the future, to explore the wide
world of digital communications, here

in "RTTY Loop.” 73]

Don’t miss a single issue of 73!. Call 1-800-289-0388 to order your subscription.

Capture live breathtaking images of the Earth for fun or
profit with our SpySat software and hardware package that
does it all. Track, capture, display, zoom and analyze
images directly from 6 or more environmental satellites.
Complete Earth station package includes antenna, LNA,
sateliite receiver, demodulator, A-D converter and software,
all for only $399 plus $25 shipping. For FREE information
log-on to our bulletin board anytime at: (718) 740-3911. For
information by mail send 35 (includes demo disk).

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.
Hollis, NY 11423 TI.?18-468-2?20

SPY ON THE EARTH
See live on e o S, Ml 90000
yourpc' | | S R
oo e

FOR B0 -10 M BANDS INCL. WARC BANDS.

WINDOM  HEAyY DUTY RUBBER MOUNTED TWIN-LEAD

ANTENNA WIRE SUPPORT. 124' (41 w) LONG, COMPLETE
WITH 50° (17 M) FEED LINE, OTHER LENGTHS
AVAIL USE WITH 1:4 BALUN (NOT INCL ) OR

TUNER AN-08 TWIN-LEAD WINDHAM $86 05
AT-01 1:4 BALUN, MATCHES 500 TO 2000 $200
EASY TO ASSEMBLE TRIM TO LENGTH &

ADD COAX HALF THE SIZE OF A DIPOLE TWIN-LEAD

NEEDS NC TUNER MAX PWR TOOW /S0 (L | LADDER-LINE®
AN-01 180 METER ANTENNA. ___ $£30.05 MARCONI
AN-02 B0 METER ANTENNA . $34.05
VISA, MASTERCARD, CHECK OR MOMEY ORDER ACCEPTED
USA SHir CosT: $5.00 For 157 $100; $1.00 For EA. ADD'L $100.

CIRCLE 133 ON READER SERVICE CARD

SERIES MODE

Powerline surge protection

« EFFECTIVE-- required protection for
interconnected or networked equipment

« RELIABLE-- non-sacrificial design
o SAFE-- Uses no MOVs
Award winning Series Mode technology
eliminates the destructive energy of surge voltage
and surge current!

Call or write for full details today. Ask about your ham
operator/ club discount.

ZeroSurge Inc.
944 State Rt 12 Frenchtown NJ 08825

800-096-6696  FAX (908) 996-7773

CIRCLE 268 ON READER SERVICE CARD
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Hamsars

Number 13 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WA5ZIB
14714 Knights Way Drive
Houston TX 77083-5640

The Digital Satellites

Digital communication via the ama-
teur-radio satellites has been around
since the early days of packet-radio
activity. Before the first ARRL (Ameri-
can Radio Relay League) Amateur
Radio Computer Networking Conven-
lion in 1981 at the National Bureau of
Standards in Gaithersburg, Maryland,
AMSAT (The Radic Amateur Satellite
Corporation) earmarked Special Ser-
vice Channels (SSCs) on future high-
orbit satellites for packet communica-
tions. Dr. Hank Magnuski KAEBM, de-
signer of one of the first packet digi-
peaters, was in charge of setting stan-
dards for SSC use. This came at a
time when AMSAT was still recovering
from the loss of Phase 3A in 1980,
which was to be the first high-orbit,
long-lile hamsat. Phase 3A met a wa-
tery end when its Ariane Launcher
failed to achieve orbit.

Packel operation through analog
satellite transponders is comparable to
direct user-to-user packet procedure.
Early tests were made at 1200 bps
(bits per second), but activity at 300
bps using HF modems was more reli-
able, due o the weak-signal nature of
satellite communications at the time.
The use of the analog transponder
space for packetl experiments was
never popular. The store-and-forward
polential of the AX.25 packel protocol
was not addressed via the analog
lransponder system. A digipeater in
space, or some other digital mailbox
selup, was needed.

At the 1983 ARRL Amateur Radio
Computer Networking Convention in
San Francisco. Phil Kam KASQ pre-
sented the paper "Modulation and Ac-
cess Techniques for PACSAT,” while
Don Connors KD2S presented the
"The PACSAT Project.” Don's paper
described the design goal of "total
global access by all hams to a store-
and-forward packet message handler”
via satellite. He explained the need for
packet satellites and characterized the
on-board systems and technical pa-
ramelers for the required equipment.

Phil's paper on modulation tech-
niques, when viewed with Don's, laid
down the blueprint for many of today's
digital satellites, from frequency selec-
tion to modulation methods. It was
shown that a form of phase-shilt key-
ing (PSK) would perform better than
standard audio-frequency-shift keying
(AFSK) on an FM carrier for packet-
salellite downlinks. AFSK-FM has ad-
vantages that include cost, simplicity
and easy Doppler tracking, but it has
some tradeoffs. These include ineffi-
cient bandwidth usage and poor noise
performance. Today we have satellites

that use both types of downlink
schemes. All are in low earth orbits.

In 1984 when UoSAT-OSCAR-11
(built by the University of Surrey in
England) went to orbil, it carried the
Digital Communications Experiment
(DCE) which provides a proof-of-con-
cept test-bed for PACSAT work. The
experiment acls as a mailbox in orbit
to try various digital communication
software and to provide data on hard-
ware survivability, current consump-
tion and operational behavior in
space. Only a small number of hams
around the world are active as gate-
way stations through the DCE, but
others can route their messages
to these gateways for uplinking to
UJ-0-11, The concept not only worked
in 1984, but Is still operational today.
Messages can someltimes be seen be-
tiween telemetry frames on the
145.825 MHz downlink at 1200 bps.

When Fuji-OSCAR-12 was
launched in August 1986 from Japan,
hams had their first opportunity 1o find
out what PACSATs were all about.
Whenever the “J" (2 meters up and 70
cm down) digital transponder was ac-
tive, stations could access the mailbox
and leave messages for hams next
door or on the other side of the world.
The system used FM for the uplink
and PSK on the downlink. Signals
were good but battery problems made
continuous activity impossible. After
only a day or two the system needed
recharging with corresponding down
periods and loss of all the messages
in memaory. Even with these difficulties,
the open digital mailbox was an excit-
ing packet experience. Fujl-OSCAR-
20 was launched in February 1990 as
a replacement for F-O-12. F-0-20 also
has battery and heat problems requir-
ing some downlime, but it is quite ac-
tive today for those wishing to use an
orbiting digital mailbox without special
software.,

In January 1990 the first batch of
four Microsats were launched by an
Ariane rocket as secondary payloads.
Two new UoSAT's were also passen-
gers. Sent aloft were UoSAT-OSCAR-
14, UoSAT-OSCAR-15, AMSAT-0OS-
CAR-16, DOVE-OSCAR-17, WEBER-
SAT-OSCAR-18 and LUSAT-OSCAR-
19. Today A-O-16 and L-O-19 provide
1200 bps operation using FM up and
PSK down. Special PC-based, broad-
cast-protocol packet software Is re-
quired to communicate with these
satellites. W-O-18, sponsored by We-
ber State University in Ogden, Utah,
sends images in a special binary for-
matl. D-0-17, sponsored by AMSAT-
Brazil (BRAMSAT), cumrently transmits
telemetry that can be heard on
145.825 MHz FM. A standard ama-
teur-radic TNC (Terminal Node Con-
troller) in conjunction with a computer
or terminal and an FM receiver can be
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used to see the data and messages
from this hamsal. DOVE is also capa-
ble of speech, but has yet to fulfill its
potential, due to minor hardware diffi-
culties and software needs. Work con-
tinues on Dove's recovery. U-0-15
died shortly after launch and, although
U-O-14 is currently in commercial ser-
vice on non-amateur frequencies, it
provided digital hamsat chasers their
first opportunity to try S600 bps com-
munications with FM up and down, us-
ing the broadcast protocol.

AMSAT-OSCAR-21 provided the
first operational German RUDAK sys-
tem. RUDAK is a complex RISC-
based (Reduced Instruction Set Com-
puter) digital transponder. It can be
programmed to accept uplinks of
many types ranging from analog voice
to high-speed digital data, with a cor-
responding wide range of downlink op-
tions. While it spends the largest per-
centage of its time in a voice transpon-
der mode with a downlink of 145.987
MHz FM, it has also sent packet
telemetry, WEFAX transmissions of
uploaded images, and prerecorded
voice messages. A-O-21 is a part of a
Russian navigational satellite and an-
other amateur-radio payload, RS-14.
The voice uplink to A-O-21 is on
435.016 MHz

Several other digital sateliites have
been launched in recent years.
UoSAT-OSCAR-22 is used for 9600
bps operation as a replacement for
U-O-14. The majority of the traffic on
U-O-22 is terrestrial packel mail for-
warding.

Kitsat-OSCAR-23 is another 9600
bps satellite with the highesl orbit of
the digital hamsats. This salellite was
built at the University of Surrey in Eng-
land but was sponsored by the Korean
Advanced Institute of Technology
(KAIST). Files found on K-O-23 in-
clude short text messages, utility soft-
ware, picture files, music (midi) files,
voice mail and even game programs.
If it's digital, it's probably been sent via
K-0-23. Kitsat-OSCAR-25 is almost
identical to K-O-23, with a slightly low-
er orbit and more advanced hardware.
Both satellites have on-board cameras
for earth-imaging experiments.

ITAMSAT-OSCAR-26 is another mi-
crosat-style satellite. It was built by AM-
SAT-Italy. It currently uses 1200 bps
with FM up and PSK down with the
broadcast protocol. It can also operate
al higher data rates when appropriate
software is checked out. 1-O-26 is fully
capable of the popular FM-up/FM-down
9600 bps format of the UoSATs and
Kitsats. In addition, a telemetry decod-
ing program known as TLMDCITA is
avallable from AMSAT-Italy.

AMRAD-OSCAR-27 was built by
Interferometrics and the Amateur Ra-
dio Research and Development Co.
(AMRAD of McLean, Virginia) in the
Washington, DC, area. It is primarily a
commercial microsat with amateur-ra-
dio capabilities. Most daytime opera-
tion Is ham-related as a single-channel
FM voice transponder with a 145.850
MHz uplink and 436.800 MHz down-
link. It is capable of high-speed data

operation experiments and is used on
non-amateur frequencies as EYESAT
to demonsirate the usefulness of
store-and-forward commercial com-
munications with low-orbit satellites, A
lelemetry decoder program is avail-
able from the AMRAD BBS at (703)
734-1387 or via anonymous ftp
through the Internet at fip.luneL.fi or
ftp.digex.net.

POSAT, somelimes called POSAT-
OSCAR-28, is a UoSAT-based satel-
lite from Portugal. Like A-O-27, it has
commercial uses and shares ils time
in orbit between ham and industry-re-
lated activities. It has been operational
on ham frequencies at 9600 bps.

Finding More Information on
Digi-Sats

The unique types of digital hamsats
in orbit require different hardware and
software. It is beyond the scope of this
introduction to detail all the require-
ments. Fortunalely, there are several
sources of information on how lo get
active via these satellites. AMSAT-NA
has several books and software pro-
grams to provide advice on how o be-
gin. The Satellite Experimenter’s
Handbook by Martin Davidoff K2UBC
is published by the ARRL and pro-
vides good general information on
satellites with specifics covering the
amateur-radio salellites and packet
satellites. Decoding Telemelry from
the Amateur Satellites by G. Gould
Smith WA4SXM gives in-depth cover-
age of telemelry systems on the ama-
teur satellites, with emphasis on the
digital hamsats. The Pacsal Begin-
ner's Guide explains the methods of
communicating with packet salellites
and includes a disk containing the PC
software for the broadcast protocol.
“Getting Started in Amateur Satellites”
Is a VHS video tape from CQ Commu-
nications that covers all modes of
salellite operation and includes
demonstrations of the broadcast pro-
tocol via digital satellites. Tracking
software is also available from AMSAT
for most types of computers.

Many articles in QST, CQ, 73 Ama-
teur Radio Today, Worldradio, QEX,
OSCAR News (AMSAT-UK) and The
AMSEAT Journal (AMSAT-NA) have
been written over the last 10 years
describing past, present and future
amateur-radio digital satellites. The
January/February 1994 issue of The
AMSAT Joumal contained a complete
AMSAT Journal index compiled by
WA4SXM. Over 20 articles about digi-
tal satellites in a four-year period are
noted. The “Hamsats" column in 73
Amateur Radio Today has featured
digital satellite updates several times.
Note Table 1 for a current list.

Getting Started

There are several easy ways 10 get
started with the digital satellites. If you
have a Bell 202-style modem and can
modify it for mark and space bit inver-
slon, you can monitor U-O-11 on
145.825 MHz FM. The satellite sends
ASCII data at 1200 bps. The continu-
ous data and messages can be easily



Issue Date Page Topic Covered

May 18590 46 Microsat and F-O-20 information
June 19390 51 Modems and Hamsat operation
December 1990 81 Packet via satellite

September 1991 54 WEBERSAT ground-station operation
October 1991 62 UoSAT-OSCAR-22 launch

December 1991 B2 9600 bps modems and how to use them
April 1992 76 Picture files on the digi-sats

July 1992 53 Kitsal-OSCAR-23 pre-launch data
November 1992 56 K-0-23 post-launch information

April 1993 57 Operating through K-O-23

June 1993 o6 Pre-launch data on K-O-25

July 1993 64 How to work SAREX

November 1993 53 Pre-launch data on OSCARs 25-28
December 1993 50 Post-launch data on OSCARs 25-28
May 1994 60 The retumn of Dove-OSCAR-17

Table 1. Digi-sat "Hamsals" columns in 73 Amateur Radio Today.

received, and even captured for later
study using a computer in conjunction
with communications software that
can work with the modem.

D-0-17's standard AX.25 packet
downlink is also on 145.825 MHz FM.
Power levels from the satellite are typ-
ically 10 times stronger than U-O-11
and can be heard on almost any an-
tenna. Anyone who is currently active
on VHF packet can hear the signals
and see the resulting telemetry and
messages on a CRT or other display
device. For those who can capture the
data to disk, programs are available to
decode the data and display informa-
tion on the salellite’'s activities and
health. One program available from
AMSAT-NA for $20 is TLMDC-II. All of
the data channels can be decoded
and examined with this program.

The Russian Mir space slation has
a packet BBS (Bulletin Board System)
on 145.55 MHz. Like DOVE, the
downlink is AFSK FM and is compati-
ble with a standard TNC, but is fully In-
teractive like a terrestrial packet BBS.

When the space shuttle takes
SAREX (Shuttle Amateur Radio EX-
periment) lo orbit, one mode of opera-
tion is the packet ROBOT. The down-
link is 145.55 MHz, but unlike Mir, the
uplink is different. Earthbound stations
must transmit on 144,49 MHz to con-
nect to the SAREX TNC,

Table 2 is a list of the digital-ready
hamsatls. The list is nol compleie, but
shows the principal activity of each
salellile and typical frequencies of op-
eration. For 1200 bps FMW/PSK opera-
tion, a special modem is needed in ad-
dition to the usual TNC, computer, ra-
dios and software. These PSK
modems are available from Tucson
Amaleur Packet Radio Society (mo-
dem Kkit), PacComm (add-on modem),
L. L. Grace Communications Products
(DSP unit) and others. For 9600 bps
activily, a high-speed modem is re-
quired, along with some modifications
to the TNC, transmitier and receiver,
High-speed modems and complele
9600-bps TNCs are also available
from TAPR (kit), PacComm (add-on
modem), Kantronics, AEA (DSP unit)
and L. L. Grace (DSP unit). Some de-
vices, like the DRSI DPK-2600 TNC,
are much more rifficult to properly in-
terface for satellite work, due to their
emphasis on terrestrial-style hardware
compatibility.

The Future

More digital hamsats are on the
way. Some are based on the microsat
bus, like UNAMSAT from Mexico,
while others are being designed
around the UoSAT structure. Data
rates are expected to increase to 38.4
kbps and beyond, and higher frequen-

Satellite Uplinks Downlinks  Current Activity and Notes
U-O-11 145.825 1200 bps ASCII (Bell 202)
435.025
2401.500
U-0O-14 9600 bps commercial service
A-O-16 145.900 437.051 1200 bps FSK/PSK “PB"
145.920 437.026 PB call = PACSAT-11
145.940 2401.143 PG call = PACSAT-12
145.960
D-0-17 145825 1200 bps FSK AX .25 data
2401.220
W-O-18 437.075 1200 bps PSK binary data & pix
437.100
L-O-18 145.840 437.150 1200 bps FSK/PSK “PB"
145.860 437.125 PB call = LUSAT-11
145.880 PG call = LUSAT-12
145,900
F-0-20 145.850 435.910 1200 bps FSK/PSK AX.25 BBS
145.890
145910
A-O-21 435.016 145.983 FM Voice transponder (see text)
U-0-22 145.900 435.120 9600 bps FSK “PB”
145.975 PB call = UDSATS-11
PG call = UDSAT5-12
K-O-23 145.850 435.175 9600 bps FSK “PB"
145.900 PB call = HLO1-11
PG call = HL0O1-12
K-0-25 145.870 436.500 9600 bps FSK “PB”
145.980 435.175 PB call = HLO2-11
PG call = HL02-12
I-O-26 145.875 435.867 1200 bps FSK/PSK “PB”
145.900 435.822 PB call = [TMSAT-11
145.925 PG call = ITMSAT-12
145.950
A-O-27 145.850 436.800 FM Voice transponder (see text)
P-O-28 145.925 435.250 9600 bps FSK “PB”
145.975 435.275 PB call = POSAT1-11
PG call = POSAT-12
MIR 145.550 145.550 1200 bps AX.25 BBS
SAREX 144.490 145.550 1200 bps AX.25 ROBOT

Table 2. The Digital Hamsals' current activity. Primary downlink frequencies
(MHz) are shown first. All uplink frequencies are simultaneously active.

cies will be more common. Digital
compression techniques and im-
mense satellite on-board memories
will allow larger files and even dig-
ital full-motion video experimenls.
PACSAT was only an idea Iin the early
1980s. Today it has many forms
and has become the dominant low-
earth-orbit hamsat. Commercial and

government interest in small digital-
ready satellites has expanded dramat-
ically since the launch of the mi-
crosats in early 1990. This has
caused competition for “leftover”
space on launchers, but can also be
seen as recognition for a ploneering
effort that was begun in the amateur-
radio community. 73]
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CARR’S CORNER

Joseph J. Carr K4IPV
F.O. Box 1098
Falls Church, VA 22041

Dumping AM BCB
Interference

The AM broadcast band (AM BCE)
runs from 540 kHz to 1700 kHz. (You
read right: The FCC raised the upper
limit from 1600 to 1700 kHz not long
ago.) Most stations are local, and rela-
tively low-power. A few stations are
large regionals or clear-channel 50,000
watt blowtorches. Because AM BCB
stations are largely local there are lots
of them, so it's a pretty safe bet that
many, perhaps most, ham operators
are close to at least one station. When |
was a recent graduate from Novice
ranks, a friend of mine, the late Johnnie
H. Thorne K4NFU, lived across the
street from WARL in Arlington, Virginia.
The station operated with 1,000 watts
on 780 kHz. The fifth harmonic of 780
kHz landed right in the middle of the 75
meter phone band. So what?

If you are any distance at all from an
AM BCEB, there is practically zero
chance that a fifth harmonic will be
found. Right? After all, AM BCB sta-
tions are regulated a lot heavier than
ham stations. While we need to keep
our harmonics -40 dB down from the
carrier, AM BCB slations are typically
-60 dB down, or meore. One AM BCB
engineer showed me spectrum analyz-
er reports from a consulting engineering

firm that showed the second harmonic
down -85 dB from the carrier, and the
higher order harmonics even lower. So
what's the big deal?

Well, it seems that any time a strong
RF signal of any frequency is present at
the input of a radio recelver, it is possi-
ble for the signal to bust through what-
ever front-end tuning or bandpass filter-
ing exists to overbias the input device
(transistor, IC, tube), and cause it to go
nonlinear. In this condition, a harmonic-
free signal from the AM BCB station will
generate harmonics in the receiver.
K4MFU's station receiver at the time
was a late 1950s vintage Hammarlund
HQ-110 which, by all reports, was at
least a decent receiver, if not spectacu-
larly so. But when the receiver was lo-
cated only 100 yards from the WARL
antenna, it overloaded and produced
harmonics well past the 40 meter band.
The solution to the problem is to put ei-
ther an AM BCB high-pass filter in line
with the antenna, or to put a specific
frequency parallel resonant wavetrap
(tuned to the offending station's fre-
quency) in line with the signal line. Al-
ternatively, a series-resonant trap
across the signal line could be used. In
either case, the offending signal is at-
tenuated seriously.

AM BCB Wavetraps

Two simple wavetraps are shown in
Figure 1, while a “universal” printed cir-
cuit board for these circuits is found in

L1
'mﬁﬂﬁ 220 u H
el N\ J2
T G ? T ©) Rrevn
‘H\ C1
365 pF
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: L1
220 u H
¢
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Figure 1. A) Parallel-tuned wavetrap. B) Senies-tuned wavetrap.

Figure 2. (These Universal Wavetrap
boards are available for $4 plus $1.50
S & H per order from FAR Circuits,
18N640 Field Court, Dundee IL 60118.)
The circuit in Figure 1A Is parallel reso-
nant, so is placed in series with the sig-
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Figure 2. A) Prinled circuit layout for Universal Wavetrap; B) jumpers for series resonant trap; C) jumpers for parallel resonant trap.
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nal line between input (J1) and output
(J2). This is done because a parallel
resonant circuit has a high impedance
to its resonant frequency, and a low
impedance to all frequencies removed
from the resonant frequency by more
than a little bit. Thus, your HF ham band
signal will pass through with little attenu-
ation, while the offending AM BCB sig-
nal is blocked.

The version in Figure 1B is series
resonant, so it is placed in parallel with
the signal line. Series resonant signals
have a low impedance to the resonant
frequency, and a high impedance to fre-
quencies removed from resonance.

In both cases, we use a 220 uH slug-
tuned coil and a 14-365 pF variable ca-
pacitor. The capacitor can be a standard
single-section “broadcast variable.”
These capacitors are a little hard to find
in the USA (although not in England),
but Ocean State Electronics [POB 1458,
6 Industrial Drive, Westerly Rl 02891
(401) 596-3080 (voice), (401) 596-3590
(FAX) or (800) 866-6626 (orders only)]
has several offerings in their catalog.
Order No. BC-14400; it is a 14-365 pF
model.

The printed circuit board can be used
either with the off-board broadcast vari-
able capacitor, or with a trimmer capaci-
tor and as many disk ceramic capacitors
as needed to achieve the required ca-
pacitance. If you elect to use on-board
capacitors, then note that C1A Is a trim-
mer capacitor, while C1B, C1C and C1D
are as many fixed disk ceramic capaci-
tors as are needed to make the correct
capacitance. The capacitors selected
are the 5G-series from Digi-Key (POB
677, Thief River Falls MN 56701-0677;
(800) 344-4539). The SG-3014 is a 10-
180 pF trimmer. In most cases, not all
capacitor slots on the board will be
needed.

The inductor on the printed circuit
board could be a toroid inductor, al-
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Figure 3. High-pass filter (1,900 kHz) for AM BCB suppression.

though the number of lums may prove
excessive for some of us to wind. The
particular pattern, however, s for a
Toko-brand slug-tuned coil. In the Digi-
Key catalog, these are the 10 mm size
coils (e.g. 10EZ, 10EZC, 10EZH, etc.).
For example a Digi-Key cat. no. TK-
1223 is a 220 pH type 10EZ coil.

High-Pass Filter Approach

The alternate approach is to use a
high-pass filter between the antenna
and the receiver antenna terminals. The
fiter should be as close as possible to
the receiver antenna terminals. In a
transceiver, the filter may have to be in-
side the rig's case unless, you have one
that permits a separate receive anten-
na.

The circuit for the basic filter is
shown in Figure 3, the printed circuit
board in Figure 4. The capacitor slots
on the printed circuit board are de-
signed for a variety of different types of
capacilor;: disk ceramic, silver mica,
polyethylene, and other forms. That's
why there are four sets of holes each
for C1, C2 and C3. In most cases, you
will have to mix and match the capaci-
lors t0 make the desired values. The
1590 pF capacitors (C1 and C3) are
made from two 560 pF and one 470 pF
capacitor; C3 (950 pF) is made from
one 680 pF and one 270 pF capacitor.
The inductors could easily be toroid

inductors. A T-37-15 (RED/YWHT) toroid
requires about 19 turns of enameled
wire 10 make the required inductance.
As before, however, the printed circuil
holes are designed for a shielded Toko
coil (e.g. Digi-Key TK-1414). Builders
can buy the Universal High-Pass Re-
ceiver Filter boards for $4.50 plus $1.50
S & H per order from FAR Circuits (see
address above).

The components for the filter in Fig-
ure 3 are intended for a cutoff frequen-
cy of about 1.9 MHz, which means that
signals in the AM BCB are attenuated.
However, the printed circuit board and
basic design can be used for any cutoff
frequency desired from VLF to VHF.
Just calculate the values for the fre-

quency you wanl to use as a cutoff.

The component values for the filter
were calculated using the “ANTLERS
for Windows™ software. This software
package is designed to calculate anten-
na lengths, but has a “Tuning Circuits”
function in which one of the menu items
is “Filters." Both high-pass and low-
pass cases are covered. "ANTLERS"
can be used to calculate the values for
fillers up to 30 MHz, in case you want
to make one other than 1.9 MHz.

“ANTLERS for Windows" Software

"ANTLERS" has the following func-
tions: HF antennas (3-30 MHz), VLF-
MW loop antennas (10-7,500 kHz), low
frequency anlennas (500-7,500 kHz),
VHF/UHF antennas (30-2,000 MHz),
and Tuning Networks (10 kHz-30
MHz).

Antennas covered in the HF function
include: half-wavelength standard
dipole, folded dipole, inverted-vee
dipole, G5RV, off-center-fed doublet
(OCFD), Windom, double-extended
Zepp, Franklin array, Lazy-H, one-
wavelength loop, half-delta loop, two-
wavelength bi-square loop, quarter
wavelength verticals, half-wavelength
verticals, five-eighth wavelength verti-
cals, three-element yagi beam, two-ele-
ment quad, phased vertical array, bob-
tail curtain, and Thorne array. The
lengths of the elements and any match-
ing sections are included.

in the loop antenna function, the pro-
gram calculates inductance of a loop of
“A" side length and "B" depth, as well
as the capacitance needed fo resonale
the loop to a specific frequency.

Square, triangle, octagonal and hexag-

onal loop shapes are covered.

The low-frequency antennas func-
tion works to 7,500 kHz, so it is useful
to hams on 160m, 75/80m and 40m. It
includes the simple dipole, the induc-
tively-loaded dipole (two cases: induc-
lors at the feed point and inductors in
the center of each element), the twin-
lead tee antenna (TLTA), and the load-
ed discone (or “dippy discone,” as
some call it).

In the VHF/UHF function, the pro-
gram calculates the element lengths
and matching section lengths (if used)
for all three dipoles also used in the HF
region (see above), quarter wavelength
verticals, 5/8 wavelength verticals,
three-element and six-element yagis,
and two-element and three-element
quads.

In the tuning networks function,
“ANTLERS for Windows" calculates the
number of tums needed to achieve a
desired inductance on a toroid coil
form, the resonance of an LC circuit
(when C is known or when L is known),
and filters (LPF and HPF cases). It will
also calculate the component values for
antenna tuning units, or impedance
malching networks if you prefer, such
as inverted-L section, L-section, re-
verse-L section, pi-network and the
split-capacitor network.

In all cases, information is available
for the specific type of antenna being
calculated. The program uses scroll
bars to input data such as frequency, in-
ductance, and so forth (as needed).

“ANTLERS for Windows 2.00" can
be obtained from me for $30 postpaid
at P.O. Box 1099, Falls Church VA

22041. 73]

UNIVERSAL HIGH-PASS RECEIVER FILTER

Figure 4. Printed circuit board for Universal High-Pass Receive Filter.
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WITH CLASS

Carole Perry WB2MGPFP
Media Mentors, Inc.

PO. Box 131646

Staten Island NY 10313-0006

Up! Up! And Away!

When the invitation first arrived to
attend the launch of the space shuttle
Endeavour's mission STS-59, | was,
of course, ecstatic for the entire first
week of April. There are few things in
life that are quite so exciting as watch-
ing the 122-foot-long orbiter lift off like
a rocket, orbit like a spacecraft and re-
turn to earth on a landing strip like a
glider.

This invitation from Mission Spe-
cialist Jay Apt NSQWL was especially
exciling because | was able to bring
guests with me. After my own two chil-
dren nose-dived across the room at
me for the invitations, | decided to
make this into an incredible opportuni-
ty for some lucky student in my ham
radio program.

| ran a contest for my sixth-, sev-
enth- and eighth-graders. They were
asked to write an essay, describing
why they should be chosen to attend
the launch. Hundreds of children put
their feelings about the Space Pro-
gram down on paper. They were all
wonderful. It was great 1o see such
enthusiasm. Usually, when someone
mentions that they've visited a special
place near Orlando, the other kids as-
sume it must have been Disney World.

One of my eighth-grade young
ladies, Renée Hoehn KB2QMR, was
chosen lo go. Renée paricipated in
last year's Ocean Challenge and has
spoken to several of the astronauls on
the CQ All Schools Net during the past
two years. She has expressed a keen
interest in all the space projects | do
with the children. Renée is considering
becoming an astronaut.

Both Renée and her mother Ellen
were in constant touch with me as the
big day grew near. The entire school

who aren't even in my program were
stopping by 10 ask questions about the
Endeavour’s mission. So much inter-
est and enthusiasm was generated
that it really became a school-wide
event. Long computer banners were
hung in the hallways, wishing us a
good trip. Renee became somewhat
of a local celebrity, and her eagerness
was contagious. She was only too
happy to share her expectations with
the ham radio operators she spoke
with on our school radio station.

The Launch

On April 6th we left for Florida with
the best wishes of the student body
and staff of Intermediate School 72 in
Staten Island, NY. Everyone really
seemed 1o be proud that two repre-
sentalives of our school would be
there in person to witness this spec-
tacular event.

The Endeavour had its share of
setbacks getting launched. On Friday,
April B, we were up at 3:30 a.m. to en-
joy breakfast together and to get over
to the Kennedy Space Center to see
the sun come up over the shuttle on
the launch pad. It was positively awe-
inspiring.

It was so incredible to be part of the
group of onlookers with cameras and
binoculars poised and ready for the
big moment. There was definitely
something surrealistic about the early-
moming scene. We even got to meset
some media people from Germany
that day who were making a docu-
mentary movie. NASA and the space
agencies of Italy and Germany provid-
ed the $366 million radar equipment
aboard Endeavour.

The sky, however was definitely
overcast that day. "Everything in every
direction . . . Is solid overcast,” Robert
"Hool" Gibson reported from a weath-
er airplane more than an hour after
Endeavour was to have taken off. The
clouds parted slightly later, but as they
did, dangerous winds kicked up

Pha! A. Left o right: Rence KB2OMR, Mrs. Hoehn, Carole WB2MGPF, and Lori

KA2TCC (Carole’s daughter), early in the moming at the launch site.

shuttle would try to land in case of an
emergency shortly after liftoff. "It
would appear we've traded one va-
gary for another," launch commentator
George Diller said at the Kennedy
Space Center.

We listened carefully to the live
broadcasls over the speaker system
al the viewing site. They spoke about
the backgrounds of the six astronauts
on board. We listened especially at-
tentively to the plug for amateur radio
when they spoke about Dr. Jay Apt
N5SQWL and Dr. Linda Godwin
NSRAX. Jay is the Mission Specialist.
He is the Commander of the Biue Shift
and will operate the shuttle systems
during the “night” shift, while Linda,
who is the Payload Commander, Is re-
sponsible lor overall operation of three
large radars in the shuttle’s cargo bay
during the “"day" shift.

The secondary payload is Shuttle
Amateur Radio Experiment, or
SAREX. Nine different schools have
been selected to paricipate in SAREX
for this mission.

all conditions were perfect for liftoff.
Renée's mom said that the shuttle
seemed to “glow magnificently as it
lifted off into the sunrise. As the final
rocket boosters separated and fell into
the water, they looked like falling
stars.” For days afterwards both
Renée and her mother said that view-
ing the liftoff of the Endeavour was
“the experience of a lifetime.”

When we returned 1o school every-
one was eager o hear about what we
had seen. | commandeered Renée to
speak to several of my ham radio
classes. | smiled to myself as she de-
scribed the sounds and feelings of the
moment of liftoff, All the children want-
ed to know what it sounded like.
Henée described it as being like "mil-
lions of firecrackers going off at the
same time."

One of the many nice things about
being a teacher at a time like this is
that an incredible, out of the ordinary,
experience such as witnessing a shut-
tle launch can be shared with so many
children. It adds a new meaning to

got involved with our trip. Children across a nearby runway where the Saturday moming, April 9, at 7:05, “show and tell.” m
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Michael Bryce WBSVGE
2225 Mayflower NW
Massillon OH 44646

More Modifications

If the DX Is not running and the
bands seem dead, what do you do?
Well, you could do like Scott NBJSK
does and raise aphids, or you could
heat up the soldering iron and make
some modifications to your equipment.

This month I've got several modifi-
cations for you. The first deals with the
very popular MFJ QRP rigs.

MFJ QRP Rigs

The first production run of these
nifty littie rigs suffered from low audio
gain. The poky LM386 audio power
amplifier was again pressed into use.
In the MFJ 9020, the LM386 is sup-
plied with its operating voltage from
the rig's main voltage regulator. In the
case of the 9020, the regulator is an
LM317. The output of the regulator is
sel for 10.5 volts. This is the voltage
the rig runs on, with the exception of
the final RF output transistor. Since
the audio amplifier is also being pow-
ered by the 10.5 volt VCC, its output
runs lower than usual. The fix is sim-
ple. All you have to do Is rewire the

Number 16 on your Feedback card

Low Power Operation

VCC run so the LM386 is supplied by
the unregulated side of the LM317.
The extra 2 voits or so really makes
an improvement in gain.

Don't try to adjust the LM317 for a
higher output—you'll screw up some
of the other circuits that require the
10.5 VCC. Also, since the LM317 re-
quires at least 2 volts over the regulat-
ed output, you'll lose regulation of the
VCC line. Figure 1 shows how simple
this is to do: Cut a trace on the PC
board and run one wire. That's all
there s to it.

MFJ made this modification to later
production runs of the rigs. If you're
not sure if yours has the modification,
check pin #6 of the LM386 with your
VOM. If the VOM says 10.5 volts, then
the modification has not been done. If
the VOM reads the supply voltage,
say 13 volts, then the modification is
factory-installed.

New Front End

Although you can't really call this a
modification, the circuits shown in Fig-
ure 2 may improve the periormance of
your receiver. The values are for the
40 meter band. The circuit at the top
seems 1o work the best for me. I'd rec-
ommend it over the other one, but

4 | ey |
Anilanna
- L2 L2 = To Mixer
L1 L1
L2 L1 L3 c1 C3
22 ums, T-50-6 3twmson L2 4 wrng, T-50-2 256 pF 105 pF
C1
C2 100pF
Arfterma o
e = To s
L1 Lz L1=l2 =2 wurns
L3= 34 tums
Single tuned 40 meter frond end
Liss T-55-2 core

lTPz
DCinput 138V pyer
® A_In M3ty o)
22
Al AV
10.5 volis
o rest
ol ng ru.‘..E
m
~“LM386
Before the modification
4TF'E
DCinput 138V o
& A, b a7 o |
m l
10.5 volts
to rest
of rig
M
22
Afer modification
'-..._._qE
—] o———p
LM386
Figure 1. Modification o comrect low audio gain in some MFJ QRP Rigs.

that, too, works quite well. Use the
cores specified in the schematic. The
variable capacitors are Arco trimmers.
| used hamfest junk box units in my
project.

For transceiver operation, you musl
break the connection between the
receiver and the transmitter. Insert

the filter in the receiver's antenna
line only. If your transceiver has diode
switching, with a pick-off from the
transmitter’'s output filters, you may
have to play with the values of the
filter's components. | find this circuit
really keeps the unwanted critters
out of my direct conversion receiver.

ToR3

)

Switch R3 before
modification

O O O-

=  Coax "narrow”

Coax "wide”

To R3

A

Switch R3 before
modification

—  (Copax "narmow”

Y

Coax "wide"

BANDWIDTH CONTROL

Figure 3. A modification for your Heath HW-9 which will replace the selectivily
switch with a pot.

Figure 2. Two circuits that might be able to improve your receiver’s front end. Val-
ues shown are for 40 meters.
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Although | don’t have one in my
shack, | wonder if either of these filters
would make the Heath HW-T receiver
worth using? Again, you would have to
break the connections between the
transmitter and the receiver. This will
require cutting some PC board traces.
Don't try it if you're not up to this type
of modification.

No matter how you use these fil-
ters, they will work best if you install
them in some sort of shielded box. |
use double-sided PC board for my
boxes. But, the stuff is really hard to
get into il you solder all the way
around the edges.

or may not like the results.

The second modification tums the
S-meter into an expanded volimeter
sO you can track battery voltage. This
is a great idea if you're working on
battery power in the outback. This cir-
cuit is also from Germany. The
schematic for this modification is
shown in Figure 4. Notice the values
of the resistors. The values listed are
only a guide; you will need to change
the values to suit your HW-9. Seems
Heath did not use the same meter in
all production runs.

A double-pole double-throw switch
selects between S-meter and volt-

“No matter how you use these filters,
they will work best if you install them in
some sort of shielded box.”

A multi-pole switch could be used
to select the proper front-end filter for
several different bands. All the filters
would need to be shielded from each
other in one box. Again, double-sided
PC board is great for this.

HW-9 Mods

Here are two more modifications
lor the Heath HW-9 QRP transceiver.
The first one is rather simple and
I've seen this same modification done
to the HW-8. It requires removing the
selectivity switch and replacing it with
a pot. In this case, the switch is
replaced with a 22k pot. Since this
modification came from DL7GK in
Germany, I'd say you could get by
with a standard 20k pot and have the
same efiect as with a 22k pot. By us-
ing a miniature pot, you might be able
lo squeeze it to fit on the front panel.
The circuit is shown in Figure 3. It's
about as simple as they come. You
may want 1o hard-wire this modifica-
tion in and give it a try before you
drill any holes in the HW-9. You may

meter. The entire circuit can be built
on a small hunk of perf board. A PC
board could also be drawn out, too.
Notice the use of the meter scale. This
way, you don't have to recalibrate the
meter and you don't have to rework
the meter's face. Take a look at Figure
4. You'll see what | mean by using the
meter's face o read voltage. Nope, it's
not a Fluke 77, but it's better than
nothing. And, you don't have to carmry
another piece of gear with you when
you travel,

Since | have sold my HW-9, | can't
say if either of these modifications work.
Proceed on your own with caution!

Longer Columns

Thanks in part to my new toy, an
Apple Powerbook, I've been abie to
expand on some of these columns.
Having the computer with me at work
has allowed the column to grow a bit.
Since | work in a factory, the extra
time between setups has proved very
useful. That's why I've been able to
make these columns longer.

12 13VDC
11 VDG
HW-9 S—-meter face
a7volt K
Red wire from vy
PCB (meter +) 4 : L
Brown wire -
from PCB
2K
(meter ) .
= +
150 uA
MN—— WA
4K 5K
v

To+12 inside HW-9

Figure 4. Schematic for modifying the Heath HW-9, tuming the S-meter into an
expanded vollmeter so you can lrack battery condition.

Damn, It's Cold!

it's cold up here in the middie bay
crane! Yup! This is January 19 and it's
the coldest day on record. As | work
on this column, all the major electricity
suppliers have asked heavy industry
to reduce their electrical demands. In
fact, our factory has been ordered to
shut down so the energy can be used
for residential customers. In some

parts of West Virginia, there have
been rolling blackouts for up to one
hour.

If you happen to enjoy running
QRP, you'll never notice the black-
outs! Why, an HW-9 or a MFJ 9020
and a battery will keep you on the
air for a very, very long time. That's
especially true if you don't smoke
cigars!

“The Only Material That Will Adhere to
Polyvinyl or Vinyl Quter Coax Jackets!

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

Forms around and seals :
odd-shaped fitlings.
Non-contaminating and non-
conductive.

Wide ambient temperature range
(-30° F 10 «180* F).

Stays flexible for years insuring
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( Trial packetfor4 connectors-$1.00 ppd. j

UNIVERSAL ELECTRONICS, INC,

4555 Groves Road, Suite 12 Columbus, OH 43232
Phone (614) 866-4605 = FAX (614) 866+1201
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TIRED OF PLAYING GAMES?
Finally, a practical use
for your sound card’
oo

Mufh‘pf& open windows

aean‘ptrme audio spectrum analyzem Full cﬂntrﬂf

over FFT size, sampling rate, scaling, gain, and
averaging. Requires 386 or better, Windows 3.1
and any Windows compatible 8 or 16 bit soundcard.

“-A stroke of brilliance...a groundbreaking and
valuable program.”-Monitoring Times
““Knock-your-socks-off quality!”- Harold Price,
QEX Magazine, Dec. '93

Spectra S ctra
_ ision
Modes
Real time e .
Recorder ™
Post process e
Price B9C 179~

All display formats included with either package.
60 day money-back guarantee.

800-401-3472 ./voice 206-597-3472

Visa, MasterCard, Check or Money Order

Pioneer Hill Software

24460 Mason Rd., Poulsbo, WA 98370
S & H included, ign delivery add $10.00
Demo disk $4.00 (credit toward purchase)

In Austraiha: ME Technologies

PO Box 50, Dyers NSW 2429, +61 65-50-2200
in Sweden: PICS tion

PO Box 37, 440 41 Nol, +46 30342995
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B One Year Wamanty
B Matched cell construction
B Case re-build service
B Long life, extended operating time
B Made for HAMS, by HAMS
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manfacturer. Buy thé =
! ¢ Add $4.00 Shipping & Handling for first battery. i
battery pack from Periphex=3 §1.00 for each add1 hattery - US. only Available
where batieries are our only business! Connecticut residents add 6% tax.

from your

e only thing low about our charge is the cost...

1-800-634-8132
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BUY AMERICAN, BETTER PRICE AND QUALITY

The SG2000 HF transceiver is type accepted for commercial and marine sarvice
made with Iraditional U.S. commercial radio quality (and of course it can be used
on the ham bands also). While the Japanese radios have 2 final trangistors thal
atraln to put out 100 watls on the low bands and only 75-85 walts on ten meters,
tha SG2000 has 4 large transistors that loaf along at 150 walts on ALL THE
BANDS INCLUDING 10 METERS! Some of the SG2000 features are. 1) A
control head remotable (no special kit necessary) up o 150' away from the rig,
perfect lor aulomobiles and boals. Up to 8 heads can be ulilized and used as
intercoms also. 2) The largest display of any HF transcelver. 3) 644 pre-
programmed memories and 100 user programmable memories. 4) operable from
-50F (-45C) to 185F (+85C). You wanl quality right? Here is what EVERY
SG2000 must endure before they're shipped fraem the factory: 1) They're faciory
aligned, 2) EVERY SG2000 Is keyed down al full power (CW 150 Walls) into an
open anlenna for about 10 seconds, then connected o a shorted antenna and
keyed down lor an additional 10 seconds. 3) EVERY SG2000 is pul in the
“BURN-IN" rack and keyed down for 24 hours non-slop at full power CW. Don'l iry that with the foreign radios. 4) EVERY SG2000 is
then re-checked for alignment and put in the “TORTURE RACIK™ where they are keyed on and off every 10 seconds for 24 hours. 5)
The SG2000 is then re-evaluated and all conlrol functions are verified 1o ensure thatl the microprocessor is up to spec. THEN AND
ONLY THEN IS THE 5G2000 ALLOWED TO LEAVE THE FACTORY.

Thehnﬂum!lnetsprh&.fuuMHMWWIN@WW.HWMNWHEEEE@EELGW DEALER COST
at only $1,585.00 each! That's a $400.00 savings' We guaraniee the best price.

The SG230 SMART-TUNER is the best HF autotuner at any price, and 1o
promole a product thal is made in the USA, we're offering it al the guaranieed
best price of only $449.00" WHY THE SG2307 BECAUSE: When you tune an
anienna at i's base you are resonating the anienna. instead of just maiching the
coax 1o the radio as with other tuners such as the ATS0, elc. The result YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATS0, AT450 and ofner
similar tuners can only maich 3:1 mssmaiches {YES only 3:1) s0 forgel maiching
anything but a fairly decent antenna. The SG230 can maich from 0.5 Ohm io 10
kilohm antennas (up 10 a 2001 mismatch), 50 it can easily maich random wires.,

To order, send check or money order with 58 50 for shipping. along with your shippeng address {sorry no U S. Post
Office Boxes, UPS will nol defver) and Telephone number to:

Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CA Resxdents Add B 1/4% Sales Tax Alaska Hawaa. and Canadian Resxdents please send U S Money Order
+ S17.10 for shipping.

If you wish more information please send a SASE to the above address. For COD orders, call
(310}433-5860. outside of CA Orders Only a1 (800)933-HAM4 and leave a message.
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Number 17 on your Feedback card

OMPUTERS

Jeffrey Sloman N1EWO
c/o 73 Magazine

70 Route 202 North
Feterborough NH 03458

OK, I'm back after a month's ab-
sence. The column tried to compete
with moving and lost. Moving is one of
my least favorite activities, and this
one was worse than expected. On the
other hand, we're here and things are
smoothing out.

This month | have a few things to
deal with, so | will not be doing a “reg-
ular® installment of the TCP/IP series.
Instead, | need to cover some “admin-
istrative” information, and I'll also dis-
cuss some |P odds and ends that
should be interesting.

First, the administrative. Many of
you write to me, both on paper and via
the bit stream. | really appreciate hear-
ing from you, and read everything. Re-
plying can be somewhat more difficult.
| am not ignoring you. First, | get Email
from my other writing work as well,
and the combination of 73 mail (you
guys aren't shy), and other traffic can
be overwhelming at times. | really ap-
preciate all of the feedback—praise
and not-praise—but | just don't have a
good way to reply to everyone.

Second, many of you have written
asking for reprints and executables. |
cannot provide these. Reprints come
from 73—call (603) 924-0058 to obtain
these; reprints are $3 per article, back
issues are $4 each. For the executa-
bles, | do not have the time to copy
and mail diskettes. Many of you have
sent prepaid diskette mailers and
disks. | have not been able to do any-
thing with these. You can get any exe-
cutable or text file | describe on the 73
BBS at (603) 924-9343, 300-2400
baud, 8 data bits, no parity, one stop
bit.

Now wait a minute—| know that
many of you have tried to find these
files on the BBS and they just haven't
been there. | must take the blame for
this, but | will be changing it.

Now, a personal note to an un-
known reader: If you sent me some
cash, please write again and let me
know who you are. You can identify
yourself by telling how much you sent
and why. Some time ago, a bunch of
mail that included a collection of
checks, diskettes, and mailers got
separated from the letters that went
with them. | do not cash checks sent
to me, and | want to return your
money.

OK—Here's the last bit of adminis-
trative nonsense: how (and how nof)
to contact me. | can be reached three
ways:

1. Email on the Internet: This is
the preferred method of contacting me
and stands the best chance of getting

Digital Amateur Radio

a response. Those of you who sub-
scribe to online services like Com-
puServe, Genie, AOL, Prodigy, BIX,
Delphi, and the like can all reach me
at this address. The exact method can
vary considerably—get help on your
system in addressing mail to the Inter-
net. My Internet address is: jslo-
man@bix.com.

2. Paper Mail: This is an accept-
able way of contacting me if you do
not have access to electronic mail
(you should, you know). Please write
to me c/o 73 magazine, at the address
listed above.

3. Packet Mail: Of course | want fo
hear from you via packet! But, | cannot
answer questions about the column or
magazine this way. Too many of you
write to me via packet radio and ask
things that, were | to answer, would
constitute doing business on the radio.
This is very frustrating: You have good
questions. | am nof ignoring you, | just
can’t answer—sorry, Please send me
packet traffic for fun, to try it, to let me
know that you've got something work-
ing. But if you want me to respond,
don't mention the magazine, please.
S0, with that preamble, address your
packet traffic to me at:

N1IEWO@NOARY.#NOCAL.CA.USA.
NOAM

(Note the NOAM at the end—for
North America. Do not use NA, the
people in Namibia are not too happy
with the folks that do.)

On to other business. First, let me
tell you about the latest, and last DOS
version of JNOS: 1.10c. WG7J has
announced that he is now concentrat-
ing on developing a WIN32 version of
JNOS (a very good thing indeed), and
so 1.10c is the last version that he will
release for DOS, Where can you get
it? Well, as of this writing you cannot
get it on the 73 BBS. You can get it via
anonymous FTP from several of the
ham archives. | will avoid specifying a
site—this has gotten me in trouble in
the past. You should be able to get it
from places like CompuServe as well,
but | can't guarantee that. JNOS is
very widely distributed; ask around.

Version 1.10c adds several fea-
tures which will be completely new to
those of you who are using non-re-
lease (x) .10 versions. First, there is a
very useful status bar which displays
using the top three lines of the display.
It offers some nice at-a-glance info:

On the first line—time memory sta-
tus number of sessions using the vari-
ous servers (conv, links, bbs, fwd, ftp,
smtp), a list of active terminal ses-
sions, specified by number; these
blink when there is text waiting in a
session not currently displayed.

On the second line is a list of cur-
rent BBS users by callsign. Each call-
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sign is preceded by a character indi-
cating which activity the user is en-
gaged in.

On the third line is information
about the currently-displayed session,
including the connection and informa-
tion about retry timers.

(Users of WNOS are already famil-
iar with this type of status display. This
excellent feature is now available to
JNOS users.) The status display is
configurable in two ways: color and
number of lines. The specific colors of
the text and background of each line
are configurable. You can also choose
to display one, two or three lines of
status information. Speaking of color,
the text display colors are now config-
urable at startup as well. This is very
useful because of another new fea-
ture—a command line in the trace win-
dow.

You can now execute commands
directly in the trace window. This is
very useful, for example, when testing
using ping. You can ping a station and
see the interaction from the very be-
ginning. No more attempts at light-
ning-fast switches to the trace window
with the F2 key are necessary.

There are many other features you
will find useful in this new and last ver-
sion. Get a copy and give it a try—
tests here show it being very stable.

TCP/IP Routing Using Digipeaters

You and a friend want to communi-
cate using JNOS on each end; the
trouble is, you need to use a digi to
make the connection, a digi that
doesn’'t know anything about TCP/IP.
Hmmm, how can you make the con-
nection?

The impossibility of using a plain-
old-digi for TCP/IP is only a misunder-
standing of how the system operates
on amateur radio. TCP/IP over ham
radio has two different layers. There is
a logical layer that handies TCP/IP
messages and traffic, and then there
is a hardware layer. It is in this hard-
ware layer that the digipeater lives.

When you attempt to connect to a
friend's station which can hear you di-
rectly, the first thing your station will do
IS to send an ARP request over the
default interface. ARP means Address
Resolution Protocol, and is the way
the an |IP station finds out the hard-
ware address associated with the IP
address which it has been told. Let's
see how this works:

You type “telnet 44.48.70.22" at the
JNOS command prompt. JNOS re-
sponds by opening a new session win-
dow. At the top of the window is the
message "Resolving 44.48.70.22."
JNOS has just transmitted and ARP
request. This is a broadcast message
saying, “| need to know the hardware
address associated with the IP ad-
dress 44.48.70.22."

Your friend's station recognizes its
address and responds, saying that
N1EWO handles I[P ftraffic for
44.48.70.22. Your station places this
information in your ARP table, and es-
tablishes the connection.

This is the way that it should work,
if stations can hear each other. But

what if they cannot? In this case we
can't rely upon the automatic ARP pro-
cess, and instead have to make it hap-
pen manually. To do this we'll need to
make our own arp entries, and also
add AX.25 routing information, ARP
entries are soft; that is; they will go
away when you restart JNOS. To make
them “permanent,” put them in the AU-
TOEXEC.NOS.

Here are the facts about the station
we wish to reach:

IP address: 44.48.70.22 hardware
address: N1EWO

(note that hardware address=AX.25
address)

digipeater: KBSBWE

So first let's make the ARP entry so
that the station does not have to gen-
erate an ARP request which could not
be answered. We do this from the
command line, using;

arp add 44.48.70.22 ax25 n1ewo dsp

arp the ARP command for
JNOS

add tells JNOS to add the
following information to the
ARP table

44.48.70.22 the host ID of the station for
the entry (this could be
alphanumeric
[e.g.: NTEWQY] if you have
the appropriate entry in your
DOMAIN.TXT file)

ax25 tells JNOS to use the ax25
hardware layer

niewo the hardware address of
the station for this entry

dsp the name of the interface

that should be used for this
entry

MNow, when you attempt to connect
to 44.48.70.22, this ARP entry will be
used. So, we're halfway to the solu-
tion—JNOS will now use the correct
hardware address for N1EWQO. What
about the digi?

JNOS also maintains a routing list
for AX.25 traffic. Using a very similar
technique, we add the information
about KB9BWE—our digi—to the
AX.25 table. From the JNOS command
prompt:

ax25 route add nlewo dsp kb9bwe

ax25 the JNOS AX.25 command

route the route sub-command

add telis JNOS to add the
following information to the
AX.25 route table

dsp the name of the interface

lo use
kbSbwe the name of the digi (mare
than one can be specified)

Now, JNOS knows everything it
needs to about how to reach
44.48.70.22 from your station. When
you “telnet 44.48.70.22" it finds the
hardware address already in its ARP
table and the AX.25 route table tells it
to use a digi to get there.

More next month. ‘Til then 73 de
N1EWO. 73]



MFJ HF/VHF SWR Analyzer

s . . . Read your antenna SWR from 1.8 to 170 MHz . . . built-in 10 digit LCD
=8 frequency counter. .. RF Resistance Meter™. . . smooth vernier tuning . . .

e ME).259  MFJ-259 handheld counter and smooth vemier tuning. Measure RF resistance, inductance,
L H sgyges Univeral SWR Analyzer™ You get four instruments inone ...  capacitance, resonant frequency of tuned
el lets you read your antenna 10-digit frequency counter...RF circuits, transmission line velocity factor/
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MFJ-949E
'] 4O antenna tuner covers 1.8-30

MHz, has lighted peak/
average Cross-Needle SWR/
wattmeter, 4:1 balun for balanced lines
and full size 300 watt dummy load.

Versatile 8 position antenna switch
lets you pre-tune MFJ-949E into
dummy load to minimize QRM.

Custom inductor switch was
carefully engineered to withstand
extreme voltages and currents.

Cabinet has tough vinyl coating
and molecular bonding -- not paint.

VHF/HF Packet TNCs
MFJ-1270B el G
119" == .

o

MFJ-1270B super TAPR TNC
clone has a world wide reputation as
the most reliable packet TNC in the
world -- many work 24 hours a day for
years without a single failure!

Fully TAPR TNC-2 compatible,
VHF and HF operation, free AC power
supply, new enchanced mailbox
expandable to 512K with auto/reverse
mail forwarding, WeFAX mode lets
you print weather maps, optional
plug-in 2400/9600 baud modems,
KISS interface, MFJ Host mode.

MFJ TNIC/ Mic Switch

AFJ-12728B i
134!! -, : ..-:

Switch between your TNC or
microphone by pushing a button!
Just plug pre-wired cables into

your rig's mic connector and TNC.
Plug-in jumpers let you use nearly
any rig with 8 pin mic connector.
MFJ-1272B, $34.95 /MFJ/TAPR TNC2
clones; MFJ-1272BX/PK-232;
MFJ-1272BY V/KAM VHF/KPC3;
MFJ-1272BYH/KAM HF Port;
MF]J-1272BZ/PK-88, $39.95 each.
For 8 pin RJ45 modular phone jack re-
place B with M in model number above.

l!agenn RCVR Ki#

-
e

MFI-8100K |
MFI-8100W ¥
$¥O% . ired  Build this regenera-
tive shortwave receiver kit and listen to
shortwave signals from all over the
world with just a 10 foot wire antenna.
Has RF stage, vernier reduction
drive, smooth regeneration, five bands.

i

SWR from 1.8 to 170 MHz quickly and  signal generator ... SWR Analyzer™. .. impedance/loss. Test RF chokes, baluns.

N easily without any other equipment! RF Resistance Meter™. MFJ-209, $109.95, same as MFJ-
J's exclusive RF Resistance Measure antenna resonant 259 less frequency counter and RF
Meter™ lets you measure RF resistance up frequencies and 2:1 SWR bandwidths.  Resistance Meter™.
to 500 ohms at minimum SWR. Adjust mobile antennas, antenna tuners See free MFJ catalog for complete
Has built-in 10 digit LCD frequency and matching networks in seconds. line of MFJ SWR Analyzers™.

MFJ-1278B Multi-Mode Data Controller Super Hi-Q Loop Antenna

Use this
MFI-1278B . ee——" : : : MFJ-1786 %

MFJ- 1 2? BB‘ }l'{:] ur ia -..E"“::I'”". . T :;-_:: : .. PN ..___1 M

transceiver and 299 e J’hg?wﬁ T TV = 36 inch

computer to transmit and receive digital communications! You'll g ;-; - hi;l:llc

discover a whole new world of ham radio and communicate in ways

you never knew existed on our ham bands. efficiency loop

The world class MFJ-1278B Multi-Mode and MultiCom™ iﬁ_‘?““ﬁ s 1?'3 -
software is packed with features no other multi-mode gives you. : hzlf””fsﬂf{:ﬂ“-ﬁi{ Yy
You get 10 digital modes . . . Packet, AMTOR, PACTOR (at no Wit P dg B e an 5511 W “f{
extra cost), RTTY, ASCII, Navtex, Color SSTV, 16 Gray Level FAX, or home installations where

space is limited-- apartments, condos,

CW and Memory Keyer plus an enchanced 32K Mailbox. small lots. Take on trips.

You'll have fun joining worldwide packet networks and exchanging :
color SSTV pictures with your buddies around the world. You'll marvel iﬂ;:tf ed cg“fﬁﬁi’ P
at full color FAX news photos as they come to life on your screen. Bt Selocon™. Crose Neadle SWRY
You'll see weather changes on highy detailed weather maps in all 16 Wattmeter, No control cable needed
gray levels. You'll eavesdrop on late breaking news as it happens on Use batteries or 110 VAC. Add$20 s h
RTTY. You'll enjoy error free HF QSOs on PACTOR and AMTOR and M ainiingd or tuner nesded '
receiving packet mail in an enchanced 32K mailbox. Want to copy MF%—ITSZ $269.95, like ME]-

¥ b ]

some CW? Just watch your screen. 1786 but remote control has onl
¥ Thd }I‘
MFJ-1289, $59.95, MultiCom™ software and cables. sTow /fast-tune buttoms.

MFJ halfwave vertical Antenna Dual Band Mobile Ant.

6 bands: 40, 20, 15, 10, 6, 2 Meters .. . No radials or ground needed! | Mopite antenina for 143/430 MHz
Operate 6 bands -- 40, 20, 15, 10, 6 y\py1796 000090 b ond magnet MI-1724B
and 2 Meters --with this MFJ-1796 $3 Qs o ount m%biic ‘14°°
ground independent halfwave vertical & ) iennafor 144/440 MHz 1
antenna! No radials or ground ever needed! & ). 19 inchstainless steel & &
It's only 12 feet high and has a tiny 24 inch !
footprint! You can mount it anywhere from ground
level to the top of a tower -- on apartments, condos,
small lots, even on motorhomes. Perfect for
vacations, field day, DX- pedition, camping. L
Frequency selection is fully automatic -- all youdois == |
transmit. Its low angle of radiation really reaches outand
brings in DX. Omni-directional. 1500 watts PEP. o
Efficient end loading, no lossy traps. Entire length
is always radiating. Full size halfwave on 2 and 6 e ) has stainless steel radia-
Meters. High power air-wound choke balun i ior 12 ft coax. low SWR
eliminates feedline radiation. Adjustingonebandhas. & | UHF mobile (’MFI- 1?23)' e
minimum effect on other bands. Add $20 s/h. = 0 BNC handie-talkie B
Easy to assemble -- you'll have it on the air in an afternoon. (MFJ-1728B) connector.
5/8 Wave Ground Plane
$19.95 gets MFIJ-1750 oo
you a 2 Meter 5/8 $1©%

.~ |radiator, low SWR. For
¢4 Imobile rigs with SO-239 =S
= FUHF connector and handie-talkies
. |withincluded BNC adapter.

. | 5/8 Wave Mobile Ant.
| Moxmum gy 70878

.5:_ G‘Im 5;'.‘8' § 95

| Wave 2 Meter 24
- | magnet mount mobile anten-

Here's why the MFJ- T:IFJ—QEQ("J -
989C is the finest 3 KW *349° wave ground =
antenna tuner money can buy . . . S i, R plane home station

Two massive 250 pf L R W B B antenna! You get the |
transmitting variable capacitors can _ Ta = am W highest gain of any single = |
handle amps of RF current and - === & s element antenna, shuntfed
6000 RF volts. Logging scales. g~ = — matching, ceramic

Precision ball bearing roller inductor, three digit turns counter and  jcylators. MFJ-1752, =~ ¢
spinner knob give you exact inductance control for minimum SWR. $19.95. for 220 MHz.

Lighted peak/average Cross-Needle SWR/Wattmeter has 200/2000

watt ranges. Super heavy duty current balun has two giant 2'/2 inch ‘ F;ee MFj CH'EIQ?J

powder iron toroid cores wound with Teflon® wirel. = Write or call . . . 800-647-1800

Six position ceramic antenna switch has extra large contacts. Flip P WAL A
stand, dummy load, one year unconditional guarantee, aluminum cab- %ﬂﬁ;ﬂ?ﬁ?ﬁf;?ﬁﬁﬁf&% %%41?1 {1333“;]4]
inet, tough baked-on paint, locking compound on nuts/bolts, handles 4 year unconditional guarantee » 30 day money back
3 KW PEP, 10Ysx4'/2x15 in. Meter lamp needs 12 volts. Add $13 s/h. guarantee (less s/) on orders from MFJ « Free catalog

- MFJ No Mﬂﬂer%ﬂf’" Guarantee MFJ gg‘lgﬁ?ﬁgsl.lsl’mm, MS 39762

e MFJ'Ef&IﬂﬂHﬂﬂﬂﬁ}'ﬁﬂfﬁﬂﬂﬂﬂerw}lﬂf“ Wﬂﬂ{ﬁﬂﬂﬂﬂf (601) 323-5869; 8-4:30 CST, Mon-Fn.
guarantee means we will repair or replace (at our option) your | =0 o FAX- (@126l AdSCeR,
MF]pfﬂduEt_ﬂﬂld iﬂthiﬂ ﬂdﬂﬂ mﬂffffh"}ﬁfﬂrﬂ fﬂﬂ }'ﬂﬂf. o Prices and s[.'m:ii;c:linns subject tughgge @ 1993 MFI Enterprises, Inc.
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Number 18 on your Feedback card

Joe Moell PE. KOOV

P.O. Box 2508
Fullerton CA 92633

Attenuators Made Easy

Carefully planned deception can
make the difference between a simple
hidden transmitter hunt and a real
challenge. Just as a football team re-
lies on deception to foil the cpponent’s
defense, hiders in radio direction find-
ing (RDF) contests (called foxhunts or
T-hunts) do their best to cause hunters
lo make incorrect assumptlions about
direction and distance to their location.

Last April's Fullerton Radio Cilub
mobile hunl is a good example.
WABOPS and | helped WB6GCT and
WBBUZZ hide it. At the starting point,
our signal was from the north and was
quite weak. S-meler readings were
about the same with the hunlers’ yagis
and quads setl o either horizontal or
vertical polarization.

Figuring that the T was near the
distant boundaries, some leams boll-
ed for the freeway to head north, Oth-
ers, suspecting that we were reflecting
our signal from the front range of the
mountains 25 miles away, headed
east or west on a hunch. All 15 teams
lost the signal upon leaving the stari-
ing hill, but they kept going.

All had been deceived. Qur T was
only three miles north of the start, on
the side of a hill that blocked the sig-
nal toward the freeway. A pallry 2.5
microwatts drove an 11-element beam
pointed toward the start. Il was two
hours later that the first team found
the transmiltter. The six teams that
managed to find it that night had driv-
en from 22 to 52 miles. They were
fooled by the carefully-controlled pow-
er level and antenna position.

Radio Direction Finding

meager signal that a hunter could
drive from the start point to within 100
feet of its antenna without the S-meter
ever registering full-scale. Thal's very
unusual, since the 5 to 50 watt hidden
transmitters encountered on most mo-
bile hunts usually pin hunters’ signal
indicators when they are several miles
away. Typical VHF-FM receiver S-me-
ters have only a 20 to 30 dB range.

Antidotes for Overload

Every T-hunter who gets bearings
with a directional antenna and S-meter
requires some method for knocking
down strong signals to the point that
amplitude changes can be discemed.
But RF gain controls are provided in
only a few VHF lransceivers, usually
the relatively expensive multimode
models. If you are thinking of purchas-
ing such a rig just to have RF gain
control for T-hunting, be sure to test it
before you buy. In many cases, lower-
ing the RF gain control adversely af-
fects S-meler action. You may not be
able to take bearings with gain re-
duced.

If you enjoy performing minor elec-
tronic surgery inside receivers, you
can add internal RF gain reduction
that won't upset S-meter action. Con-
trol the supply voltage to the RF
preamp and lirst mixer stages, or
change the bias of the FETs in these
stages. The “Homing In" column in the
March 1989 issue of 73 Amaleur Ra-
dio Today provides plans for a voltage-
reduction internal attenuation system
for popular VHF-FM transceivers.

A simpler and much more popular
way to knock strong signals down
lo size is to connect an attenuator
box between your antenna and receiv-
er input. A resistive (sometimes called
a “passive”) atltenuator has several

- —T R -

Photo A. You can build your own resistive attenuator from PC board material,

— o

swilches, and resistors. Or you can buy a finished unit like this from Arrow Anten-
na. Its copper-clad case measures 2" x 4-3/4" x 1-1/4".
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Photo B. Inside view of the Arrow resistive aftenuator showing the five shielded
cells and two hinges made from copper braid.

lo soak up the RF signal and a dou-
ble-pole double-throw switch to put
the section into and out of the line
(Photo A).

With the circuit in Figure 1, you can
select signal reduction in 5 dB steps
from zero to 75 dB. RF leakage across
the switch makes attenuation of more
than 20 dB per section impractical. If
your receiver I1s especially
well-shielded, you can
add another 20 dB section
to gel 95 dB maximum.
More than four 20 dB sec-
lions are not worth the ef-
fort, due to the likelihood
of RF coupling around the

Our fox transmitter put out such a shielded sections, each with resistors  attenuator and leakage
2dB 10dB 20dB 20dB d 20dB
S1 P82 : B3 w foetng : S5
J1 ( ) J2
30 75 i | 240 : | 240 240
180 : 100 : 62 : 62 : 62
180 100 : 62 62 62

Active

Ot

through the receiver case.

This attenuator is an easy and inex-
pensive construction project. Build the
multi-cell enclosure out of double-sid-
ed unetched PC board material or
sheel copper. Solder the dividers and
end caps in place with a continuous
bead of solder before mounting the re-
sistors, conneclors, and swilches.

Attenuator

{In

Tune Radio 1 Mhz.
off Frequency
'I..[! or Down)

Figure 1. Schemaltic diagram of a simple five-section resistive attenuator for T-hunting on any ham band from
160 mefers through 70 centimeters. Resislor values are in ohms. Swilches are shown in down (altenuation out)

position.
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Photo C. The Arrow Anlenna offset attenuator is in

a 2-3/8" x 3-34" x 1" plastic box.



From RDF
Antenna

Out

Mixer

Attenuation
Control

To Receiver

Arrow Antenna’s new
attenuator line includes
an improved version of
the PADZR design (Pho-
to C). Instead of a 500
kHz L-C oscillator, the
Arrow unit features a 1
MHz SaRonix crystal
clock module, which has
higher accuracy and sta-
bility. 1 MHz is a good
choice for the frequency
offset, because it is easy
to remember and pro-
gram into your radio.

The trade-off for im-
proved stability is higher
supply current, approxi-
mately 35 milllamperes.
A three-terminal regula-
tor provides 5 volts to
the LO, so performance

Figure 2. Block diagram of the extermal offset attenualor.

Do not secure the back cover with
a long solder bead, because that will
make it difficult to open for repairs. In-
stead, make hinges out of braid mate-
rial and install them as shown in Photo
B. Bolt the cover closed or fasten it
with copper tape. The hinges hold the
cover and preven! unwanted leakage
and coupling. A hinge in each cell is
best.

The resistor values shown in Figure
1 ensure that the receiver and anten-
na remain terminated with the same
impedance as the 50-ohm coax line at
all attenuation levels. Use only carbon
composition or carbon film resistors
lor RF attenuators—never wirewound
or metal film types.

Quarter-wall resistors are OK, but |
prefer half-watt parts. They withstand
accidental transmissions for longer pe-
riods. It's even better to use 1 or 2
wall resistors, but installing them in
the cramped cell space is very difficult.
Keep all resistor leads and jumper
wires as short as possible. Jumpers
between cells are straight insulated
wires passing through small holes in
the dividers.

Good quality slide swilches give
better RF performance at VHF than
loggle switches, but they require a
rectangular hole and are less liquid-
proof than toggle switches, which |
use. Subminiature or micro-mini size
toggle swilches fit and work better
than miniature types, bul they are
more fragile. In 18 years of T-hunting
use, | have never accidentally bumed
out any of the half-watt resistors in my
home-brew attenuator, but | have re-
placed several subminiature toggle
switches that wore out or were dam-
aged.

Build or Buy?

Commercial resistive attenuators
are available, but most are expensive
precision units for laboratory measure-
ments. Many do not have enough 20
dB sections for T-hunting. Neverthe-
less, it is a good idea to watch at swap
meets and surplus outlets for suitable
ones at bargain prices.

T-hunting enthusiast Allen Lowe
N@IMW now sells attenuators as part
of his Arrow Antenna line of products.
His resistive model has the same con-
figuration as shown in Figure 1. The
case is made from Fiberglas PC board
malerial. It uses slide switches with
gold contacts and quarter-wall resis-
tors. Bolts and wing nuts hold the rear
cover, so it is easy to open for repair.
You can choose either UHF (S0O-239)
or BNC connectors when you order.

| tested the unit in Photo A on the 2
meter band with a well-calibrated sig-
nal generator. Performance was typi-
cal of T-hunt attenuators. Insertion
loss with no attenuation was 2 dB.
Each step had accuracy of 1 dB or
better. Maximum attenuation with all
seclions switched in was 71.5 dB.

To Solve Leakage, QSY

Handie-talkies and scanners are
notorious for poor case shielding. A
passive attenuator cuts down the sig-
nal level into the antenna jack, but
strong signals will still penetrate the
case and pin the S-meter. One way 10
get bearings on nearby foxes with
these sels is to convert the strong on-
frequency signal into a weaker off-fre-
quency signal. Then you can tune
your receiver to the offset signal and
measure its strength versus direction.

Figure 2 is the block diagram of a
simple unit for level-controlled fre-
quency conversion. When this scheme
was originally described in QST maga-
zine, November 1992, by Anjo Een-
hoom PAGZR, it was called an active
attenuator. Since there are other kinds
of attenuators that are also called "ac-
tive," | prefer to call it an offset attenu-
ator. That term describes how it solves
case leakage by offsetting the fre-
quency.

An offset attenuator consists of a
local oscillator (LO) connected to a
diode mixer through the attenuation
control. The higher the LO level, the
higher the amplitude of the offset sig-
nal applied to the receiver. To increase
attenuation, decrease the LO signal
into the mixer with the control.

is stable with baltery
voltage down to 6.7
volls. A 9-voll alkaline
battery should power the
unit for at least 12 hours. Arrow does
not provide a power-on or battery con-
dition indicator, but there is room o
add them if you wish.

The unit | tested was one of the first
made by Armow, and did not include an
instruction sheet. No problem—it is
very easy to use. Using BNC jumper
cables, hook it between your direction-
al antenna and receiver. The connec-
tors are not labeled. With the simple
1N4148 diode mixer in the Arrow unit,
it does not matter which port goes to

the antenna and which to the receiver.

In my tests on 2 meters, insertion
loss of the switched-off unit was 0.3
dB. On-frequency attenuation with
power on ranged from 7 to 17.5 dB
with adjustment of the attenuation
control. Tuning the receiver up 1 MHz
gave attenuation of 11.5 to 101 dB
over the control range.

The LO module puts out a TTL
square wave. Its harmonics, especially
odd multiples, are very strong. You
can tune up or down in 1 MHz steps
and hear the target signal at varying
attenuation levels. Uniortunately, this
means that the chance of interference
from cross-modulation products is
much greater than if the oscillator
put out a pure sine wave. For exam-
ple, if you are hunting a T on 147.48
MHz, you will get interference from
strong paging transmitiers on 152.48
MHz.

Figure 3, which charts my mea-
surements of minimum attenuation at
the 10 closest offset frequencies, can
help you predict the level of cross-
modulation interference and select the
best offset frequency to use. Generally
speaking, cross-mod is less severe
when your offset is an odd multiple
away from the desired signal and an
even multiple away from the undesired
signal. In the example above, the pag-
ing transmitter will cause strong QRM
to the 149.48 and 151.48 offset signal,
but much less interference to 148.48
and 150.48.

Arrow literature says that the unit is
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Figure 3. The Arrow offset attenuator's square wave local oscillator produces a
multitude of heterodyne signals at 1 MHz intervals with different levels. This char
shows the relative amplitudes at the receiver, with respect to the input signal lev-

el. Attenuation control is set to minimum.

73 Amateur Radio Today = July, 1994 61



AMATEUR TELEVISION

GET THE ATV BUG "¢~
New 10 Watt
Transceiver

Only $499

Made in USA
Value + Quality

from over 25years
in ATV..W6ORG

Snow free line of sight DX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.

Hot GaAsfet downconverter varicap tunes whole 420-450

MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.
Transmitters sold only to licensed amateurs, for legal purposes,

verified in the latest Callbook or send copy of new license.,

Call or write now for our cnrnpfeta ATV catalog

including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.

(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS Tom (WGORG)
2522 Paxson Lane Arcadia CA 91007  Maryann (WBGYSS)

PUBUCATIONS 70 MAKE RADIO FUN!

not suitable for hunting a fox on an ex-
act 1 MHz multiple (such as 147.000
MHz), due to QRM from harmonics of
the oscillator. The harmonics are
strongest at minimum attenuation set-
ting. They were full-scale on 2 melers
in my mobile setup, and half to three-
quarter scale on the 222 and 440 MHz
bands. However, with extra care in ad-
justing the attenuation control, | was
still able to get bearings on a strong
test signal on 147.000 MHz. LO har-
monics are a problem when an even-
megahertz fox signal is just strong
enough to pin the S-meter, but they
will not cause trouble when you get
very close to the T and raise the atten-
uation control setting.

There is no isolation between the
mixing diode and your antenna. Offset
signals not only go inlo your receiver,
but they also go back to your RDF an-
tenna, where they are radiated. This
may cause cross-modulation QRM to
nearby receivers, even outside the
ham bands.

The Bottom Line

An offset attenuator is excellent for
on-foot foxhunting, whether you use it
for “sniffing” at the end of a mobile
hunt or for European/Asian style in-
the-woods radiosports. It works with
directional antennas or just with a rub-
ber duckie as an aid to the “body
shield” maneuver.

On the other hand, a resistive at-
tenuator is a better choice for mobile
RDF, in most cases. Passive attenua-
tors avoid the problems of images and
re-radiation that are far more harmiul
in mobile situations than on foot.

Usually, the only time an offset at-

Sell your product in 73 Amateur Radio Today!
Call Dan Harper at 1-800-274-7373.

tenuator is superior to a resistive al-
tenuator in 2 mobile setup is when you
are close to a powerful hidden T and
your mobile rig is overloaded with all
resistive attenuation steps in. In such
a case, connect the ofiset attenuator
between the resistive attenuator and
the mobile rig. To minimize re-radia-
tion QRM from your mobile RDF an-
tenna, set the resistive attenuator to
20 dB or mare.

Remember that an offset attenuator
does not significantly reduce the level
of on-frequency signal into your radio,
so it does not provide protection for
your receiver's front end. If you touch
your RDF antenna to the antenna of a
powerful fox transmitter, you may
damage both the receiver and the off-
sel attenualor.

Avoid transmitting through any ex-
ternal attenuator. You may damage
the resistors in a passive unil. You will
transmit strong spurious signals if you
key up through the ofiset attenuator,
and you may bum out its diode. Dis-
connect the mike if you are T-hunting
with a mobile rig. Set the power output
down to the lowest possible level on
vour hand-held. Fortunately, if you for-
get and cause a failure, repairs are
easy and inexpensive.

Mail-order price of the Arrow offset
attenuator is $59. The resistive attenu-
ator selis for $49. For more informa-
lion on Arrow products, contact Armow
Antenna, 1461 Peacock Place, Love-
land, CO B0537; (303) 663-5485. To
contact me, write to my California
address under the heading. Remem-
ber that a self-addressed stamped
envelope for the reply is always appre-
ciated.

Ham HELP

Number 19 on your Feedback card

will help moke your
more fun and
nteresting. When you talk fo
overseas ham you will
now more about

TNEW Hﬂml RE'PHTFR MP GUIDES mmmm

A whole new way

CATA!.OG $2

REFUNDED WITH PURCHASE

23801 NW 1st Ave.

Ridgefield, WA 98642-8830
CALL TODAY! 1(800) 377-2339

Dedaler Inquines Welcome

CIRCLE 33 ON READER SERVICE CARD
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We are happy to provide Ham Help listings free on a space available basis. To
make our job easier and lo ensure thal your listing is correcl, please type or print
your request clearly, double spaced, on a full (8 1/2° x 11°) sheel of paper. You
may also upload a listing as E-mail fo Sysop to the 73 BBS /Special Events Mes-
sage Area #11. (2400 baud, 8 dala bits, no party, 1 stop bil. (603) 924-9343).
Please indicate if it is for publication. Use upper- and lower-case lelters where
appropriate. Also, print numbers carefully—a 1, for example, can be misread as
the letters 1 or i, or even the number 7. Specifically mention that your message is
for the Ham Help Column. Please remember to acknowledge responses o your
requests. Thank you for your cooperation.

| have recently “inherited” a
RADIO SHACK TRS-80 Model Il
with no software, operating sys-
tem or documentation. My local
Radio Shack has been unable
to help me. Since | am planning
on dedicating the machine to
packet, | knew | would be bet-

| need the schematic for HEATH
Company Model SA-5010 Keyer.
Your help will be greatly appreciat-
ed. Tom Stepanov RAGAR/WNI1R,
P.O. Box 555, Sochi-355, Russia
354355.

WANTED: Manual (for copy) for

ter off relying on my fellow Ama-
teurs. | will gladly reimburse you
for your expenses. Thank you.
Johnny P. Brown N1QQS, FP.O.
Box 1305-226, Brunswick ME
04011,

ICOM IC-245 2-meter transceiver. |
only need the sideband adapter in-
formation, or any computer inter-
facing information. Claude J. Cook
KD6NFJ, 34A Springbrook Rd.,
Westerly Rl 02891. 73]
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WA4HTB Repeater

Hank Cantell W4HTB of Bowling
Green, Kentucky, decided to stir up
some ATV activity in the region with
an ATV repeater. He obtained permis-
sion from the local TV station (chan-
nel 40) to locate the repeater at their
transmitter site about 15 miles north
of town (700 feet above average ler-
rain). With his antenna at the 160-fool
level, Hank's repeater provides greatl
coverage that includes Glasgow, Ken-
tucky (about 30 miles to the north-
east).

Features

The repeater has both in-band and
crossband capabilities. The input is on
439.25 MHz with oulputs on both
426.25 MHz AM TV as well as 1280
MHz FM TV (5.8 MHz audio).

One of the most unusual fealures
of the repeater is the ability to transmit
iwo different audio channels through
the use of both subcarrier and on-car-
rier sound on the 426.25 MHz output.
The subcarrier audio channel relays
the normal ATV audio signal while the
on-carrier channel listens to the
144.34 MHz FM receiver that's locat-
ed at the repeater site. Not only does
the system work as an ATV repeater

Ham Television

but as a crossband FM voice repeater
as well!

Touchtone control via the VHF re-
ceiver allows the users to turn the
426.25 MHz output off so that the sys-
lem works solely as a crossband TV
repeater 1o allow link capability with
other repeaters. Hank plans to install
an additional receiver on 42125 MHz
lo aliow his repeater to relay the out-
put of the KJ4ZQ ATV repeater in
Nashville, Tennessee (50 miles to the
south).

Another Touchtone command ai-
lows the user to tum on the repeater
continuously for DX contacls (essen-
tially links the receiver directly to the
transmitter without the need for sync
trigger).

Additional commands will turn on
the video ID, swilch in another video
source or a live shack or tower cam-
era.

The Hardware

The repeater is horizontally polar-
ized on the 70 cm band. A stacked sel
of “Quad Little Wheels™ by Olde An-
tenna Labs is mounted at the 160-foot
level of the tower, feeding a 200-foot
run of 1" hardline to the equipment
room. The signal is split to the receiv-

Photo A. Hank Cantrell W4HTB working his ATV repeater from his ham shack in
Bowling Green, Kenlucky.

final test facility.

er and the transmitter using a TX-RX
#26-66-01A duplexer.

The receive syslem consists of a
P.C. Electronics ATVR-4 receiver that
delivers video o the video swilch and
sync detector circuit. The video ID
and alternate video sources can be
routed through the video switch as
well (controlled by Touchtone com-
mands via the VHF receiver). In addi-
lion, the 426.25 MHz transmitter can
be controlled by Touchtones. The
video signal from the switcher goes to
both the 426.25 MHz AM-TV transmit-
ter and the 1280 MHz FM-TV trans-
mitter. The 426.25 exciter was made
by Bestlink and feeds into a Pauldon
18-watt amplifier (PD-440N) and
routes back into the duplexer. The
1280 MHz FM-TV transmitter is a
Wyman Research system that in-
cludes an exciter into an SC1043 am-
plifier brick. The 1280 MHz antenna is
a 9 dB gain Diamond vertical,

Activity

If you're in the Bowling Green area,
try giving the local ATVers a call on
144.34 MHz. They usually are active
every evening after about 8:30 p.m. If
you're operating mobile TV, the re-

Photo B. The component parts of the W4HTB repeater are assembled in Hank's

peater is located right next to 1-65
(near exit 39). Some of the more ac-
tive ATVers in the region are Hank
W4HTB, Dean K4NQV, Fred
KA4CFW, Ben WD4MNI, Bob
KB4FEN, Randy KD4AMR, and Paul
K4VXP (located 60 miles away in
Campbelisville).

Night-Vision R/C

During a recent visit to the W4HTB
QTH, Hank treated me with a demon-
stration of his night-vision ATV rover.
He mounted an ATV transmitter and
an infrared sensitive CCD camera on
a USA-1 Monster Truck R/C car. This
vehicle is capable of traversing in-
credibly difficult terrain due to its four
monster balloon tires. The camera is
offered by Marshall Electronics and
has six high-intensity infrared LEDs
mounted around the lens, allowing the
camera to see about 15 feet in total
darkness. Hank has great fun driving
the vehicle around under the house
as well as venturing out in the woods
at night looking for nocturnal crea-
lures. A vehicle like this has a number
of interesting applications including
potential use as hazardous emergen-

cy support. 73]

Photo C. The W4HTB night-vision R/C vehicle.
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ABOVE & BEYOND

VHF and Above Operation

C. L. Houghton WBEGIGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 921189

Frequency

Last month we discussed convert-
ing a phase-locked synthesizer/oscilla-
tor for 2.xxx GHz. This month | will
bulld on last month's project and de-
scribe in detail the multiplier, the filter,
and the oscillator drive amplifier.
These components serve as an oscil-
lator multiplier, which could be used in
conjunction with a 10 GHz converter.
The attempl here is to ulilize inexpen-
sive surplus components and PC
boards to fill a need, and to construct
a converter package that is small and
functional, and doesn't cosl an arm
and a leg to duplicate.

Falling back for just a minute, |
would like to touch base on the syn-
thesizer, in particular on the power
supply you construct to power these
PC boards. These devices require a
very clean DC power supply. By that |
mean that the ripple content has o be
quite pure or else you will have modu-
lation on your oscillator caused by the
AC ripple component riding on the DC
in your power supply. It does not take

much to cause noise or FM modula-
tion on the synthesizer. To make sure
this doesn’t happen to you, filter your
DC supply well.

Pete Bauer WEDXJ, who has done
quite a few of the conversion details
on the synthesizer unit, recommends
using a good voltage regulator to
maintain DC regulation. Additionally,
using some ferrite beads on the DC
distribution leads at the oscillator o
suppress AC and other RF will prove
useful. | usually bypass the oulput of
my voltage regulators with not just a
suitable electrolytic cap, but with a
couple of extra bypass types (0.1 uF
and 0.001 uF) as well, to cover all
bases on the positive lead. See Figure
1 for the schematic detail of power
supply configuration.

The PC boards that | am modilying
here were part of a microwave trans-
mitter/receiver used on trucks for com-
munication and data. As such, they
were buill quite ruggedly and, need-
less to say, are solid-state, with GaAs-
FETs in almost all of the circuitry. This
manth I'll describe the second porlion
of the oscillator system, namely the
oscillator multiplier. Please note that
this is but one of many methods used
to obtain a 10 GHz injection for 10

+12 VDC

Ferrite
Bead

I +
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|

10 mF
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Figure 1. Power supply feed details. Basic voltage regulator power supply; output

capacitors vary in value 10-0.1-0.001 uF for wide-range bypass filtering.

Photo A. The original muitiplier PC board—2.620 GHz in, 13.1 GHz oulput. This

uses two Mitsubishi GaAsFETs, MGF-1302.

GHz operation. The PC boards that
are described here are being made
available; you can order them for $10
per boara ppd from the author.

A briel description of these PC
boards: As stock they were made to
operate al 2.620 GHz (synthesizer),
and the multiplier was a times-five,
providing 13.1 GHz output from the
set of PC boards. Multiplication was
done in the first stage of the second
board in an MGF-1302 GaAsFET de-
vice. The output of this stage was cou-
pled into a stripline filter resonant at
13.1 GHz to allow bandpass operation
of the desired 5th harmonic and re-
duce all other frequencies. The filter
output is coupled with a small-value
capacitor 1o an outpul amplifier tuned
to 13.1 GHz, another MGF-1302
GaAsFET device.

In the original system, the amplifier
of the multiplier assembly was fed to a
distribution amplifier system on a third
PC board. This board contained an in-
put amplifier and power splitter. A
power splitter Is a stripline device that
looks like a tuning fork with the top ter-
minated in a resistance load. lls pur-
pose is to split the signal (one source)
into two equal sources: one source for

Out To
Transmit '\/L, | )
Mixer :
% | 2 Stage Amp
|
/4\ = 5 Power
13.1 EH;::::::, rl\_ /J\ i
Stripline A A\
Filter 1;:2 1;ru2 1312(_ 1302 |
— - L Bias -
Bias Bias Bias _bTrl To
i Receive
AF IN Mixer
13.1 GHz

Figure 2. Microwave splitter amplifier PC board diagram. Note the local oscillator mixer drive amplifiers. this PC board uses

four MGF-1302 FETs. The dual-stage amp has been cut from the main board and readjusted to 10 GHz.
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receive and the other for transmit. Two
additional amplifiers are located in the
transmit path, and there is one in the
receiver path. These amplifiers have
been removed from this PC board by
cutting the board and making two 10
GHz amplifiers, a two-stage and a sin-
gle-stage unit. This board is not re-
quired in the multiplier modification,
but can be used by removing the sin-
gle- and dual-stage amplifiers and
converting into individual ampilifiers.
These amps can be used at 10 GHz
as gain blocks with stripline snowflake
retuning from 13.1 GHz. See Figure 2,
the spiitter board block diagram.

The multiplier PC board is ol prime
concemn now, along with our attempt to
maodify it to a frequency multiplication
of four. In this regard we need to modi-
fy the output circuit of the first stage
from 13.1 GHz to 10.2 GHz. The
stripline filter was too difficult to at-
tempt retuning to 10 GHz. A better
method is to eliminate the stripline fil-
ter by removing the copper foil with an
X-Acto knite. Our plan here is to re-
place the filter with another type of fil-
ler that can be easily constructed and
assembled—something easier than
the original stripline filter. The answer
to this problem is an adjustable cavity
resonator tuned to our 4th harmonic.

Where do you find such a filter? In
the plumbing section of your hardware
store. What we used is a 1/2" copper
pipe cap plug. Sounds crazy, yes, but
it works perfectly and is easy to adjusl.
Credit for this filter construction goes
to the North Texas Microwave Society
for passing on the information on the
filter construction,

The copper pipe cap works quite
well, being simple to construct and ad-
just. A finished filter will have about 1
to 1.5 dB loss and a bandwidth of
about 50 to 100 MHz. | havent mea-
sured the “Q" of the filter but believe it
to be about 100. Essentially, the pipe
cap filter is a resonant cavity with two
probes, input and output.

These probes are copper or brass
pins about 0.030" in diameter and
3/16th" long. The pins are inserted
from the trace side of the PC board
through to the foil side and are about
3/16" high on the foil side. They are



Photo B. The modified PC board, converting the muiltiplier to a times 4. Note the
ink circle mark and the PC strips removed from the filter area, localed just above
the circle cut-out.

soldered o the remaining ends of the
old filter stripline positioned about
1/16" from the inside wall for the pipe
cap when it is soldered to the foil side.
MNote the circle drawn for the pipe cap
positioning on the foil side. The
stripline that remains from the original

stripline filter is now nothing more than
50 ohm stripline which feeds the two
probes of the pipe cap filter. You will
have 10 palch the PC board with a few
small scraps of copper foil or solder
bridge the traces to extend the new 50
ohm stripline to filter probes. See Fig-

|

Photo C. The top of the PC board enclosure for the multiplier, showing the pipe

cap filter and adjusting screw poking through the lid of the PC board case. Coax
connectors for input output and DC feed-through capaciiors have been added.

ure 3 for filter construction delails. Ex-
act compliance is not necessary.

| started the modification on the
muitiplier board by removing the filter
traces on the PC board with an X-Aclo
knife. See Photo A, the original un-
modified PC board, and Photo B, the
modified PC board. As you can see in
Photo B, | drew a circle representing
where the pipe cap will be soldered on
the opposite side of the PC board, and
left copper traces on the stripline side
to solder to the probes.

The bottom of the PC board
(ground side), where the lilter probes

are to be, is reamed away (o give
clearance for the brass pins. This pre-
venls possible grounding of the pins.
To ensure this and to give them a rigid
structure, | used a portion of Teflon
from a scrap SMA microwave connec-
tor to slip over the pins for positioning
and insulation. If you don't have a con-
nector to scrap, use the pin from a
DB-9 or DB-25 connector, as the di-
ameter is just right, and insulate. If you
have a Teflon insulator or tubing, slide
it over the pin o make the pin rigid
and hold the pin vertical and not
grounded.

ID-8 Automatic Morse Station Identifier

Compatible with Commercial, Public Safety, and Amateur Radio
applications. Uses include Repeater Identifiers, Base Station Identifiers,
Beacons, CW Memory Keyers, etc. Great for FC.C. ID Compliance,
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Field programmable with SUPPLIED keyboard
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Inhibit 1D with active high or low. Wil hola oft ID until channel is clear of traihc
o Generaies repeater courlesy lone at end of user transmession if enabled
» Double siced 1ape and mounting haroware supoled for guick mounting.
~ 30 oegrees C 10 +65 cegrees C
o Full one year warranty when returned 1o the factory for repas

o (perating iemperature range

o Immediate one cay delivery
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CW speed from 1 o 99 WPM
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C“;'F 6/32 Brass Screw

PC Board

6/32 Nut
I o
i ™~
age O
3/16"
Ground Foil %’
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49— Brass Pins —%

1/2" Plumbing
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PC Board

P/O Stripline
From Filter Ends

Figure 3. Pipe cap filter construction for 10 GHz operation. The brass pins are 3/16" long inside cavity. Round Teflon insula-
lor is slipped over the pins to hold them vertical and to insulate from the cavily and the 6-32 screw.

Prepare the top of the pipe cap by
drilling a hole in the top center of the
cap. Tap for 6/32 threads and solder a
brass nut over the hole. | used a steel
screw to facilitate this operation, as
the steel screw will not take solder
well. The steel screw is 1o be used as
a centering tool. The idea here is that
the steel will resist the soldering oper-

ation and only allow the nut to be sol-
dered to the top of the pipe cap as-
sembly (centered on the hole drilled
for the 6/32 screw). After the solder
cools, the steel screw can be removed
from the cavity. A brass 6/32 screw
with a nut run up on the screw is
placed into the cavity top. If you are
not sure what kind of screw you have,

test it with a magnet. | am sure you
will identify many different screws that
you thought were steel or plated steel,
and you'll find that they are nonmag-
netic and are most likely plated brass.
Any of these are OK to use for cavity
retuning. See Figure 3 and Photo C
for pipe cap cavity details. The design
is rather forgiving in the positioning

and length of the probes and frequen-
cy resonance. The loss of the filter
and coupling will be affected by probe
length. | find about 3/16" to be a good
choice for probe length.

When soldering the cavily (about
and insulated from the coupling pins)
to the PC board position, (use some
form of sleeving on the pins to ensure
they stand straight up and are insulat-
ed from the cavity side wall. Be ginger
with solder in this application and try
not to get solder inside the filter—it's
very lossy at microwave levels. Don't
overheat the pipe cap as components
on the other side of the PC board
might unsolder with too much heat.
Tack-solder the cavity to the ground foil
over the probes, near your planned ink
line drawn on the opposite side of the
board. An exact fit is not necessary;
just center the 6/32 screw about the
center of the probes and keep the cavi-
ty side wall off of the probes. If the cav-
ity wall touches the Teflon, that's OK.

As you can see from Photo B, the
finished multiplier assembly | made
used scrap copper PC board material
to fashion a case for the multiplier. It
also made it quite easy to attach coax
connectors to the very soft Teflon PC
board. This gave the board a rigid feel
that made maodifications and opera-
tions easier on the workbench. During
the re-adjustment step of modification
| found that most of the gain improve-
ments to the circuit were made on the
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multiplier stage. Initially, | connected
aboul +5 dB @ 2.555 GHz to the mul-
tiplier input and tried to observe output
at 10.5 GHz, the 4th multiple. | cheatl-
ed and used a bench oscillator for this
reluning test and nol the modified syn-
thesizer (versatility and test control).

| connecled a power meter to the
output and found almost nothing for
power out (less than -20 dBm). | start-
ed to tune the pipe cap filter (inserting
the screw into cavity), and as | did the
power increased. | tuned the filter for
the best power output | could obtain
and it was about a -6 dBm. | took a
look on the spectrum analyzer and
found out that the frequency was what
| wanted, and further identified that the
filter would only tune to the fourth har-
maonic, making the conversion of the
filter quite easy. In other words, | was
quite lucky. With this in mind, | am
quite confident thal you will not need a
spectrum analyzer to make modifica-
lions as only a microwave power me-
ter is needed.

To bring the power up | applied the
standard "snowflake” copper tuning
tools to the PC board to find hot spots.
For those not familiar with tuning mi-
crowave circuitry and “snowfiaking,” |
am referring to using bits of copper
material to be moved about the RF
portions of circuit board to retune the
circuitry. Instead of moving bits of cop-
per about the board much like a
shufileboard, construct some tools 1o

do the job for you. The tuning tools are
made by super-gluing small bits of
copper foil to toothpicks. | used round
toothpicks and cut off one end to
make a slight flat spot to adhere the
copper bil to. Make several of various-
sized copper bits. | started off by get-
ting some copper foil (from hobby or
model railroad shops) and cutling it in-
lo miniature pieces about 0.050 to
0.100 square—the exact size is not
important. | usually close my eyes and
chop up a small piece of copper foil
and then select what | want from the
cutoffs. Some of these bits will be al-
tached to loothpicks, and the others
will be soldered on the PC board
traces, duplicating the size and posi-
tion that the toothpick “snowflake” test
produced.

When moving the tools about the
PC board, keep the DC power on and
be careful not to short anything out—
go slow. Remember to turn off
DC power when you solder copper
bits 1o the trace, with a duplicate bit
ol copper as indicated by lhe tuning
tool, on a hot spot. These hot spots
found in the “snowflake test” are
places where you either add or re-
move copper from the existing trace. If
by coming near a trace the power re-
duces, this might indicate that you
need lo remove copper foil or modify
the trace at this point. It's like the drop
in power is saying, “1 don't want any
more copper circuitry (in the form of

traces), but | want less, so remove
some (copper foil).” In some cases the
width of a PC board trace need be re-
duced.

When making any changes, do il in
a slow methodical manner and do not
make large changes; go slow—a few
thousandths at a time—and check for
change. The rule is: wide traces, very
low impedance; narrow traces, very
high impedance. A 50 ohm trace on
this type ol PC board is about 0.035"
wide or so. My hedge on this is that |
don’'t know the exact dielectric con-
stant for the matenal to calculate it ex-
actly. so this is an estimate. As an ex-
ample. 100 ohms = 0.015", and 20
ohms = 0.100" wide.

If, on the other hand, power in-
creases when the area is approached
by moving the toothpick with a copper
bit attached, add copper to this area.
Be careful to not short out traces with
the copper bits as DC power is on
when you are testing with the tooth-
pick tools. When you add or remove
lraces 1o the board, turn off the power
and use a slatic-free work station and
grounded soldering iron. A tempera-
ture-controlled ron is the best iron 1o
use. They operate from low voltage
DC and are usually grounded. Static
and high voltage soldering irons can
produce enough voltage to zap a sen-
sitive GaAsFET device. To minimize
static al my work slation, | connect a
ground wire from my iron’s ground to

the work piece, a copper circuit board
thal serves as a common grounded
work station. Don’t forget the wrist
strap with a built-in high resistance
discharge path. The high resistance is
there for your protection, as well as for
static elimination. Ground the PC
board with a clip lead to the common
workpiece. Everylhing at common
ground should eliminate any static
problems.

In hindsight, | found that most of
the gain improvemenis were made in
the multiplier stage of the PC board. |
obtained a +7 dBm output at 10.220
GHz by using a drive source at 2.555
GHz. No reluning was necessary in
the 13.1 GHz stage to obtain this re-
sull. More power or better efficiency
could be obtained by retuning the 13.1
GHz stage. | jusl stopped the modifi-
cation without retuning this stage as
+7 dBm power was all that was need-
ed for a good mixer injection level. If
you want to re-lune the mulliplier's
amplifier go about it in the same man-
ner as the mulliplier stage.

Well that's it for this month. As al-
ways, | will be glad o answer ques-
tions about this topic and related ma-
terial. Please Send an SASE for a
prompl reply. Next month | will cover a
surplus Loran receiver that can be
computer-operated to give you Lat-
Long positions and convert them 10
six-figure grid squares for grid-square
hopping. 73 Chuck WBEIGP
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(614) B66-4267.
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Now undér Windows or DOS

PC HF Facsimile is a simple, yel comprehensive shormwave fax system for the IBM PC and compatibles. It in
cludes an FSK demodulator advanced signal processing software, tutorial cassatte, and compists relerence
manual  With your PC and SSB revedver gefting FAX is a snap. Here are just some of the features

Mouse or Menu Driven

Unattended Oparation

Easy Tuning Oscillioscope

Start/Stop Tone Recognition

Up 1o 256 Levels

Single Scan per Line with EMS Memory
Programmable Colorization
Brightness and Contrast Caontrol
Transmil Option Available

Image Zoom, Scroll, Pan, Rotation

Grayscale on all Popular Printers
Woridwide Broadcast Schedule
Worldwide Frequency Listing

CGA HGA EGA VGA & Super VGA
Time Lapse Frame Looping

Slide Shows

Programmable I0C & Line Ratea
image Cropping

Automatic Radio Control
MAVTEXT & RTTY Option Available

Call or write for our free catalog of products. Visa & MasterCard welcome.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel.(714) 498-5784 Fax.(714) 498-0568
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Ask KABOOM
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Michael J. Geier

c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Getting Clipped

Radio as we know it today is an
analog medium. Oh, sure, there's lots
of digital control, and some digital sig-
nal processors have begun to appear.
Still, in the end we modulate a carrier
of some sort with some kind of analog
information, even when we actually
want to send digital data. The possible
exceplion is CW, although that's de-
batable. But what exactly separates
the digital and analog universes, and
what happens when you push them
beyond their limits? Let’s take a look
at some of the ways, both analog and
digital, lo represent information, and
then examine the consequences of
overdriving, or “clipping,” them.

Squash

Just what is clipping? Well, imagine
you're a circuit of some kind. You have
limils, beyond which you just can’t
give any more. Along comes this sig-

Your Tech Answer Man

nal which is so strong you can’l handie
it all. So, you give as much as possi-
ble and, when the signal goes out of
bounds, you just stay at your outpul
voitage limit until it comes back within
your range. If we now graph your out-
pul or look at it on an oscilloscope, the
highest and lowest points will be
squashed fiat, or clipped. That's seri-
ous distortion, and it has differing con-
sequences, depending on what's be-
ing clipped.

In an analog system, information Is
represented by a changing signal
which in some way mimics what you
want o send. There are various ways
lo do that, and each behaves different-
ly under clipping. Let's look at a few.

Baseband

You may have heard this term used
to describe many kinds of signals. But,
underneath all the definitions, such as
video, data or audio, lies a common
concepl. Baseband refers lo the origi-
nal modulating signal, before it is im-
pressed on something else. So, in a
stereo syslem, baseband audio is just
plain audio. In other words, it is not
digitized, FMed, or whatever-ed. In

video, it refers to the video signal as it
comes from the camera, VCR or other
video source. Especially in video,
where RF modulators are common,
the term really helps to keep things
straight; is this switch handiing base-
band or RF? In radio, baseband relers
to the signal you wish to send, or the
one you've received after demodula-
tion.

Sometimes, though, the definition
can get murky. Let's say you receive
an SSTV signal on 20 meters. Out of
your speaker come the warbling tones
which represent a picture. Are they
baseband? Well, as far as the radio is
concemed, they are, because they are
demodulated audio. But, SSTV is sent
as FM, meaning that the frequency of
the warbling tones is proportional to
the instantaneous brightness to be
displayed on the TV screen. So, we
don't really get to baseband video until
the SSTV converter's FM circuits de-
modulate the tones into a varying volt-
age representing the picture elements.
That voltage is truly the “baseband”
video signal, albeit slowed down. Even
more confusingly., the time-converted
video signal actually sent to the TV
monitor is also baseband video fast-
scan video.

When you clip a baseband signal,
its lops and boltoms get flattened.
With audio, it sounds like tremendous
distortion. With video, it disturbs the
sync pulses, which are al the bottom
of the signal, and it tums high-bright-

ness points, such as facial highlights,
lo white. The sync disturbance can re-
sult in wiggly pictures which tear and
roll as the scene changes. ATVers of-
len have to wrestie with this probiem,
because it is hard to make RF transmit
amplifiers which stay completely linear
from edge to edge.

AM

This is one of the earliest modes,
yet siill one of the most complex. The
modulating signal changes the
strength of the carrier. Seems simple,
right? At first, that appeared all there
was to it. After a short time, it became
clear that much more was going on.
The concept of sidebands, in which
the modulation appears in mirror im-
ages on either side of the carrier’s fre-
guency, was not immediately believed.
It took quite a bit of mathematical de-
velopment, and significant measure-
ment and observation, before the side-
band theory was accepted. Even now,
you can hear debates as lo exactly
how much power is going into the
sidebands and how much into the car-
rier, which is presumed not to actually
change strength, despile how il looks
on a scope!

Clipping an AM signal has drastic
consequences. The amount the side-
bands spread from the carrier de-
pends on the modulating frequencies.
When we clip, though, the rate of
change of the camier al the moment of
clipping becomes very high, implying a

PCB / Schematic CAD - from $195
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EASY-PC - For single sided and
multilayer boards to 17" x17".
Phenomenally
Over 18,000 copies in use worldwide.
EASY-PC Professional for boards up to
32" x 32" at .001" resolution, 16 layers.
Schematic capture and netlist extraction -
integrates seamlessly with PULSAR and
ANALYSER III.
286/386/486 with EGA or VGA displays.

fast and easy lo use.

Runs on PC/XTIAT/

Logic Simulation - from $195

PULSAR and PULSAR Professional -

Full featured digital logic simulators.

Allow you to test your designs quickly and
inexpensively without the need for
| | sohisticated test equipment.

PULSAR can delect the equivalent of a
picosecond
Runs on PC/XT/AT/ 286/386/486
| EGA or VGA displays.

glitch occurring once a week!
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Number One Systems
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SEE THE SPACE SHUTI'LE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13 or weather radar during
significant storms, as well as home camcorder video. I
it is being done in your area on 70 CM - check page 461
in the 93-94 ARRL Repeater Directory or call us, ATV
repeaters are springing up all over - all you need is one
of the TVC-4G ATV 420-450 MHz downconveters, add
any TVsettoch2,30or4and a 70 CM antenna. We
also have downconverters, antennas, transmitters and
amplifiers for the 400, 900 and 1200 MHz bands. In fact
we are your one stop for all your ATV needs and info.
Hams, call now for our complete ATV catalogue!
We ship most items within 24 hours after you call.

(818) 447-4565 m-t Bam-5:30pm pst.

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91007

Visa, MC, COD

Tom (WGORG)
Maryann (WBEYSS)




much higher modulation frequency
than is actually present. That results in
all kinds of sidebands very far from the
carrier, which we call “splatter.” It's a
mess, both spectrally and legally.

SS5B

Sideband, which is a special form
of AM, suffers from the same prob-
lems when overdriven. But how can
we clip a carrier when there isn't one?
Well, remember that we are generat-
ing an RF signal and then making it
cancel itself out in the modulator. The
object is to create sidebands, one of
which we then throw away and the
other of which we send on to the an-
tenna. If we clip the modulator, it gen-
erates the same kinds of false side-
bands we'd get with AM, and we wind
up sending those on one side. Of
course, the sideband filter will keep
the extra-wide ones in check. But, if
the clipping occurs in the final ampli-
fiers, the mess makes it to the anten-
na because il happens after the side-
band filter.

FM

Is it possible to clip an FM transmit-
ter? In theory, no. After all, we're jusl
wiggling a carrier's frequency back
and forth, so there should be no limit
as to how wide we make ii. In practice,
though, the circuit stages have band-
width limits. When we deviate the sig-
nal far enough to run into those, they
will begin to cut the signal off as it ap-

proaches the outside points. The re-
sult is an "AM-ingQ" of the signal as its
strength goes up and down, along with
AM:-like splatter and distortion.

The FM receiver is a special case.
Its clipping points are set by the IF
bandwidth and, especially, the detec-
tor bandwidth. If the transmitted signal
exceeds the IF bandwidth, it'll get AM-
ed just like it would in the transmitter
example. If the signal exceeds the lin-
ear bandwidth of the detector, it'll clip
the audio just as if it were an overdriv-
en baseband amplifier.

with nice, flat ends. Of course, it's a
kind of serious distortion, but does it
matter?

Not in this case. Remember, with
FM the information is in the wiggling of
the carrier's frequency, not in any am-
plitude changes. That frequency will
survive the clipping process just fine.
In fact, it'll be the only thing left, which
is just what we want.

By the way, that rushing noise you
hear when there's no signal on an FM
receiver is caused by the same pro-
cess; |lhe small amount of internally

“Baseband refers to the
original modulating signal,
before it is impressed on
something else.”

There's one place, though, where
clipping is deliberately employed in an
FM receiver in order to reduce sus-
ceptibility to impulse noise and other
amplitude phenomena. In facl, this
kKind of clipping is what is responsible
for FM's inherent superiority to AM in
that respect.

The basic technique is to push the
IF amplifiers beyond their linear limits,
forcing them to clip. That fiattens any
noise spikes or other changes in am-
plitude riding on the received carrier.
What's left is just the carrier signal,

generated noise in all circuits is ampli-
fied by the clipper (also called the “lim-
iter") to the point where it wings from
rail to rail (the upper and lower limits)
and is detected as random noise.

intermod

Intermod is caused by clipping,
usually in the front end of a receiver.
The overloading signals cause the
front-end amplifier to distort, creating
all kinds of sidebands of its own.
Those then look like phantom signals.
Also, clipping causes mixing of other-

wise-unrelated signals, causing odd
blends of them all over the dial. And,
when a very strong foreign signal is
present at a transmit anlenna, inter-
mod can occur in the final amplifier of
the transmitter, making it broadcast
the mess all over town, or even all
over the world. If you don't believe me,
ask any urban repeater owner.

Well, | hope you've enjoyed getting
clipped in the analog domain. Next
time, we'll take a ook at what happens
when signals clip in digital circuits.
Now, let's look at a letter:

Dear Kaboom,

| have two mobile 2 meter rigs.
With a strong signal, they're both fine.
But, when | listen 1o a weak signal, the
older one always seems o pick up lots
of ignition noise, while the newer one
doesn't hear it, even when | use the
same antenna. Is the staticky one bro-
ken, or can | adjust it somehow?
Signed,
Headache #12

Dear Headache,

What a relevant lelter for this
month's discussion! No, neither of
your rigs is broken, and there's noth-
ing you can adjust. The quieter receiv-
er has betler-designed IF clipping
stages, so it rejects more AM, which is
what ignition noise spikes appear 10
the rig to be. I'm afraid you're stuck
with it.

Until next time, 73 de KB1UM.

LM-470

QUALITY THAT'S
AFFORDABLE

Tri-Ex is pleased to announce the reduction in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

WAS NOWI

$3,945 $3,658

Was
WT-51 $1,245 $1,050
LM-354 $1,865 $1,300
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800-328-2393

TECH SUPPORT 209-651-7859
FAX 209-651-5157
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All towers are complete with rigid concrete base mount and
rotator mounting plate. Tri-Ex prints and calculations provided
with tower are compliant with 1991 Uniform Building Code
(U.B.C.) Engineering designed to 1991 U.B.C. -
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7182 Rasmussen Ave. * Visalia, CA 93291
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PROTECTING
YOUR HAM SHACK

Next two issues of PolyPhaser’'s
Striking News (newsletter)

will cover proper shack

grounding and
protection

KPoly

techniques.

to receive
your free
copies
contact

Phaser|

CORPORATION -~

(800) 325-7170 m (702) 782-2511 m FAX:(702) 782-4476
2225 Park Place = P.0. Box 9000 = Minden, NV 89423
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/3 INTERNATIONAL

Arnie Johnson N1BAC
43 Old Homestead Hwy.
N.Swanzey NH 03431

Notes from FN42

Before | started the column this
month, I just had 1o reread the report
from the Peter | DXpedition written by
Peter ONGTT. He has such a greal
sense of humor spread throughout the
report. | just wish that we had the
space to print it all,

Another Mother’'s Day approaches
as | am working on this column, which
means thal Hosstraders is just a few
days away (the Friday/Saturday of
Mother’s Day weekend). It is another
“great happening” similar to Dayton
and others, but mostly lailgating out-
of-doors.

There is much for al—one person’s
junk is another’s treasure. It is really
something lo just sit back and waich
the smiling faces go by lugging a “boat
anchor” from days past. You've proba-
bly seen that same boat anchor go by
during past Hossirader’'s, too, if you
really kept lrack.

I've already been given my “march-
ing orders” from headquarters (my
XYL): “No new stuff unless you get rid
of some of the old stuff.” She's said it
in the pasl, and this time she really
means it! If you saw some guy crying
as he unloaded some of his “irea-
sures” at bargain prices, it was proba-
bly me!l. | hope that you were one of
the lucky ones lo get one of my “trea-
sures.” 73 'lil next month.—Arnie
N1BAC

Roundup

Brazil From the WWSA News—
Jan/Feb 1994: The Brazilian magazine

Antenna-Electronica Popular invites all
amateurs worldwide to participate in
the 13th edition of the well-known
WWSA CW Contest.

The conteslt is held on the second
full weekend in June (June 11-12,
1994) starting on Saturday at 1500
UTC and lasting until Sunday at 1500
UTC. A separate log for each worked
band must be sent no later than July
31 to: WWSA Contest Committee, PO
Box 282, ZIP 20001-970, Rio de
Janeiro, RJ-Brazil.

Germany From the Deutscher Am-
ateur Radio Ciub (DARC): How to Ap-
ply For a German Shori-Term Amateur
Radio Licence: Licenced foreign ama-
teurs staying temporarily in Germany
(on visit or in transit) may obtain a
short-term amateur radio licence from
the Deutsche Bundespost, valid for a
period of three months, by directing
their application, at least six weeks in
advance, via Deutscher Amateur Ra-
dio Club, International Affairs, Post-
fach 11 55, W - 3507 Baunatal 1, Ger-
many to Oberpostdirektion Dusseldori.
Licence fee and handiing costs for a
three-months’ licence amount to
DM15 (deutsche marks). This sum
should be lransferred, at the same
time as the application is sent, in Ger-
man currency (no IRCs, no stamps
please) by postal money order to:
Postscheckkonto (postal cheque ac-
count), no. 56 13-430 at Postscheck-
amt Essen, BLZ 360 100 43, for
DARC—International AHfairs—w—
3507 Baunatal 1.

A German licence will only be
granted if the applicant possesses a
valid amateur radio licence of his na-
tional administration which is at least
equivalent to the German licence
class requested.

In the application, the following
should be given: 1) Nationality of ap-
plicant; 2) First name and sumame; 3)
Date and place of birth; 4) Home ad-
dress; 5) Home callsign, class of li-
cence; 6) The three months' period re-
quested; 7) Address of location of op-
eration; 8) Address to which the li-
cence document is to be sent; 9) Con-
firmation that the licence fee has been
forwarded to the Postscheckamt Es-
sen (photostal of payment slip); 10)
Photostat of your home amateur radio
licence, together with an indication of
the date of issue and duration of valid-
ity, class and comparable German
class of licence (Class C—144 & 430
MHz only; Class B—All HF band fre-
quencies and 144 & 430 MHz; Class
A—3520-3700, 21090-21150, 28000-
29700 kHz, 144 & 430 MHz.); 11)
Membership in a national amateur ra-
dio society (yes/no), and the name of
the society. German short-term ama-
teur radio licences are issued to for-
eign amateurs for periods of three
months only, beginning on the first day
of the month, as requested by the ap-
plicant. The short-term licence will en-
litle the foreign amateur to operate a
fixed, mobile, or portable amateur sta-
bon.

Peter | Info from Peter ONETT, Eu-
ropean Coordinator 3YOPFI: There was
excellent propagation during the first
days of the operation. Europe was
coming in fairly weak during the first
week, which was of major concem to
us. Propagation was very unpre-
dictable. Sometimes we could work
EU on 20m, from 0400 on, while the
next day we could not hear them at all
during the EU-moming. Sometimes
40m to EU opened up at 0000, some-
limes as late as 0600. During the sec-
ond week (excluding the weekend, un-
fortunately), signals from EU were fair-
ly strong, but it seemed that despite 2
kW and yagis, EU could not receive us
very well.

30m was a disaster. The band was
almost complelely covered with South
American SSB pirates. On 40m and
80m we had problems attracting EUs’
attention, especially in SSB. We would
hear very strong signals, but could not
get anyone to answer us. In that case,
we answered somebody's “CQ DX"
(most of the time he would not believe
it was us answering his call) and
asked him to look for a frequency
clear for us to transmit on. Normally,
this worked. Reception on the low
bands was very good, though (no
man-made noises). We had only one
good opening to EU on 160m.

After one day of operation, we
found that stateside would cover up all
EU signals, so we favoured EU from
the moment we could hear them.
Sometimes, we tried o work very
weak EU-signals, leaving 9+30 USA
people waiting for a while. Neverthe-
less, we could not leave any continent
waiting for too long a time, so some-
times it could happen that you would
hear us with weaker signals working
the USA, and not working Europe.
And believe me, this was not easy. We
held statistics on what continents were
worked on whal bands and modes, s0
we would give everybody an equal
chance for as many band modes as
possible.

Living conditions: We had two oper-
ating shelters of 8 x 8 ft, (one CW and
one SSB), a kitchen shelter of 8 x 12
ft. (used to sleep, awaiting evacuation
of the island), and a sleeping shelter
of 12 x 24 ft. Shelters were warmed
with propane heaters (six bottles of
100 kg propane each). Our separate
top-open toilet shelier with a home-
made toilet seat proved 0 be very
useful (but we had to count on digging
out five feet of snow before "taking a
sit").

Power: Two 4 kW DOnans and two 5
kW Hondas, with 14 barrels of gaso-
line (200 liters each). Don't worry if the

YAESU
ICOM

T Er -]
Call Us For

Contirerinl US & Teras

Factory Authorized Dealer & Service For

KENWOOD

Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-344-3144

® Scanners

HUGE

® Communications Receivers

® Amateur HF Transceivers
® VHF-UHF Transceivers
® HT's and Mobiles

® Amateur and SWL Antennas

@® Accessories and Parts
® RTTY and FAX Equipment

® Books and Manuals
This catalog includes prices!

100 PAGE
CATALOG

THE FAMED 2 METER

Also the ultimate for scanners bcb to 1300 MHz.

A.

, +9 db Co-Linear “MultiWave" Base
® Portable Receivers Station Double 5/8 over 1/4 wave
delivers up to +9 db gain. All fiberglass
& solid aluminum construction. Fits
masts u
Station 10’ length.

S. A. 9209

to 1-1/2". 2 Meter Base

$36.73

+ $6.00 S&H
(SC RES. 5% SALES TAX)
CHECK IN ADVANCE OR C.0.D.
ALSO AVAILABLE IN 220 & 440

[ SRR L

THENI==

R At TR TS

CENTER

Send
S1to

I.[- R

sALES AMATEUR RADIO sinviCl

5730Mobud  San Antonio, TX 78238  (512) BBO-6110
FAX (512) 647-8007

70 73 Amateur Radio Today » July, 1994

Universal Radio
6830 Americana P
Reynoldsburg, OH 43068
Tel. 614 866-4267

/* @ ﬁ

k"ﬂ'y. ?3 “Service i3 Ihe Reason For Our Success”™
Maodel 9209 Tal (B03)293-7888 PO Box 3461
+9db Wanls: 1-800-722-2681 Myrtie Baach , 5C 29578




= e e here's the Beam?
™ 6e=re |

Unobtrusive DX Gain Antennas for 80 thru 10
. * Easily hiddeg * Install Fast « Fixed or Portabie

» Best prices { :
* Broadcast quality Skeaks for ﬂbze@ = %

3D - ANIMATED VIDEO

CALL SIGNS FOR ATV!

There's 3 20 meter setenns with resl DY Pasch
kdden i s pecture. Yoo Can't see it and yost
ga  oeighbors cam’t enber. Bat ot works DX barefou

g aryway. How about a low profile 5040 0m-
sander. Ora 2 dlement mosobander for the ammc?

» Makes you look like NBC v Full Duplex Autopatch A..lﬂnl"rfﬂm;-‘-.tcdn}l. Priced 529 10 S99,
 Custom designed for your station jg;frg‘:fﬁ O o it e | D "'::“""“"""L"
; s . utopalc oll Restriction : lnnpmil ntennasWest
A 7 Vo -
Setaded Miosie Codke sl statioa 1) alsn. Jﬂﬂﬁ:n ﬁrllefDTMF Pigmg v"Scheduler cmcLE 332 ON READER ‘EEFWICE CARD
Send for sample tape at $5.00 + $2.00 S&H and S My G
i e R s : v"Hardware Logic I/O v'HF Remote Control
also receive a certificate worth $10.00 discount | ¥Morse Code Practice v Remote Base Say You Saw It In

when you place your order,

Check, visa, master or discover card uccep.rtei K;E?;j!ﬂ?;mﬂrhﬂz h:;ﬁ qp;;f; p?;:;: {; | 7 3 Amateur R ﬂdf-ﬂ Today
CALL (612) 463-7702 for order or info. record voice digitizer creating the ultimate | SHe=——
STABLE-EYES™ repeater controller.
P.O. BOX 53 516-563-4715 gro -5‘5 5?5 § Fux Hunt Attenuatnr 4@. ‘
FARMINGTON, MN. USA 55024 Fax 5634716 BBS: 266-1518  mimiel D o T T

CIRCLE 235 ON READER SERVICE CARD CIRCLE 198 ON READER SERVICE CARD idi

HEEEE |

gl'i'"_. 5 =

Sell your product in 73 Amateur Radio Today Amow Antenna ;
= ‘-“: r . BV ] : I_l 'I_‘a-_-r
Call Dan Harper today. . . 1-800-274-7373 Loveland, CO 80837 | Fax (303 663-5065

CIRCLE 80 ON READER SERVICE CARD

TO ORDER

ELENCO « HITACHI « B&K PRODUCTS caLLTOLL FREE CABLE 7T.V. CONVERTERS
GUARANTEED LOWEST PRICES |  ;200:292-17 ) Jerrold™ Oak. Seientific Atlantic: Zenith. &

AFFORDABLE - HIGH QUALITY  ELENCO OSCILLOSCOPES wany others. “Maw MES.Strboadd-on:
2 YEAR WARRANTY Hitachi Compact Series Scopes mute & volume, ldeal for 400 & 450 owners,
V-212 - 20MHz Dual Trace 5425
V-525 - 50MHz, Cursors §1,060
V-523 - 50MHL, Delayed Sweep $905 1_8 00_82 6_7 523 :
V-522 - 50MHz, DC Offsal §375 -
V-422 - d0MHz, DC Oftsat 5840
V-222 - 20MHz, DC Offset 5685 B & B INC.
V660 - GOMHz. Dual Trace —___$1.375 3584 Kennebec, Eagan MN 55122
V-6E5A - GOMMHz DT wicarsor _ §1.448
¥-1080 - 100M~z, Dual Tracs §1. 549
=R L S - L IOBEA - SO0MIE. DT vt 51808 CIRCLE 21 ON READER SERVICE CARD
- R =y T V-1085 - 100MHz, OT, wicursor 52,125
g TeEmeEEm.  “DESIGNING A YAGI HAS
s'tﬁfifﬂlﬁﬂ-‘ﬂ S-1340 J0MMz 5495 S-1330 250817 5449 5-1325 A0AIHz 515 2920 . 20MHzr Dual Trace $38%
S-1365 B0MMz 5849 S-1360 EOMH: STTS 2125 . 20MHz Delayer Sweep $536 1L
poaaone - 15418 - 40MHz Dual Trace______s740 NEVER BEEN SO EASY!
B High Luminance 5" CRT B TV Sync W Delayec Sweeg & Dusl firie beasa 2160 - B0MHz Dual Trace. Delayes Sweep.
W imV Senskivity B2 -xi, 110 Probes B Automatic Baam Findar B Bumicated ntarms Dual Time Erm_____ 5949 ... 73 Amateur Radio Tﬂﬁf, w ‘ad
B X-Y Operation W Compiete Schematic B Z Axis Modulation uuﬁwli 2180 - 100MH2 Three Trace Dual Time Base.
W Voltage, Time, « Frequency cifferences displayed W Buil-in Component Tes! Delayod Swaep _$1.378 File: ALV MFD
on CRT thru the use of cursors (5-1365 only) B Pius all the laatures of the “alfardatie” saries 2522A - 20MHz 1 20MS/s St-:ﬂ'agﬂ' = S869 M W18 SE7 MED MO GBE GBD OHS aX0 aMT amA e
B Plus much, much more f: ; . | e VEWR
T - T | ;
Digital Digital Digital Capacitance | Digital LCR Meter Function Generator 1o 178 .:.
Multimeter - Multimeter Meter | - R LCR-680 FG-801 » b 1
EDM-838 . DVM-638 CM-1555 o $79.95| i = $149.95 38 fE {24
$175.00 . $39.95 $£49.95 - 3172 Diga LCO Display | |y Square, triangle ! o
Almast svety 11 Functions » Maasoren capaciors * ICUCIENGOE 14k 10 500K R— SIN0 wave = T
leghre Syaiats o rnl b ED:’H:'I-I' - - HBE-.'!IIF-IH {1 <] HUD . T"N TI-""'."! ] L L7l
Bargar of » 3-12 Digit LCD readout F— » Cagaciance 1pl o 0.2z 1o 2MMI g b
the decane wTn e B 200uF | ' ) T
i 3 . 3 —_— i- i : : E:"":
3-3/4 Digit Multimeter Digital Multimeter Kit Frequency ﬂﬂ:ﬂhr FLUKE MULTIMETERS aa (ks 13
—— BK-330 with Training Course _ 1225 (AR Models Avoliable Coll 12 | | _ ;: 474
€139.00] 7 . By Elenco || - R $225.00 | scopemeters = m— ——t==——_lja i !
el ’ 4= H-2555K o z 5 = Mooel 83 § 2200 T Series | = —  Eaiw = L
o T TN w g b ED ¢ | - o’ ¥ 1
= $49.95 |l v e | oo % $5mam ieuos semss e e T ]
o asoramas angrg | 4 W8 PRI e " sHghsonibiy | SRENE FLACE: Maln S8 S | e e T > . i
= 4,000 comrt LD chsoay TN RECSDA 29 RIS - T3 mo T wen Mooel T $178.00 : =4 o | 7 .
Y iy : pa==. v ENTY arpe Guoiay » loeal schood oo o oy —pedace 1MO ¥ 300 i 5255  BO Series 5 = s LY
« Termoerzurs probs M-I861 (Assembied) §33.0C . 10 1 mpet BEUEtD” Wncon 12 5495 Mooel 57 528600 I _ -»-..I."-.
A —— [ — i "
- . - . o
FM Receiver Kit & Training Course Butane Soldering Iron 63 Hertz EMF Prode j g r% = L 3
$44.95  AR2NG pun i -+~ I “Traste. A
2 ¥ _._ 1 e iy ._'_,r.‘
e R AL . e . X /
T - r ! . -
S Cavaiy BOIN 2 muter E1Ed: s ISOTIF #1380 ] = ! /
M”H“ dng & meter |S0-3ARHL % ;ﬂ: 1n|-:|r1-|1| ane' $24.95 _ - e \\\ ,- PR AAeTW. s
’ L] ] & Taal 5
o Dudl cenversian superhetardyne €34.95 sR2NEK XIT iar ||=u¢”5.ﬂ:,1:t_l-,:¢ ?!1_-;1",,:,;"5 Wordy wilh any DMM = g ,_I::-H A% 4 ey " - A ey
Telephone Kit Function Generator | Learn io Build and Program Electronic Tool Kit Digital/Analog Trainer This high speed, easy-to-use yagi software features auto-
PT-223K g TR Blox | Computers with this Kit e - “;’:ﬁ?,l;!‘,‘“ﬁ?.ﬁ”&.‘ilﬂi'&‘;L‘T:E' design, auto-optimize and performance analysis. It will
$14.95 * - 8 Hﬂ: ol i AK-525 accurately calculate up to 17 elements to 1 Ghz with
. bl 5 e R $159.95 boom and tapered element compensations, a foided
vailable 5 95 gy ] Kit XK-525K dIFﬂIE Dptl:ﬂ'l and pnnts all files, charts and graphs
"“'"_m“" s 5::il $26.95 e e v $129.95 Inciudes both co-processor & no CO-PIOCESSOr VErsions.
§15.94 iy ST N !“' Elmu g 7 For PC - AT w /840 K RAM, VGA ECA CGA Herc and DOS 3 or grester
Transistor Radio Kits |Telephone Line Analyz $129.00 = 0 HOT! NEW VERSION .
-ﬂTl'-lngw!! ?!‘fv :_'I = ' fwor T TEry 3 demrt by TR T ’ - k 3995
- Eetrr £Cranct youl budid 8 compinte 5y | A protecconal or gt e 100l A | § bl Do fuppies S § 00 Jere L]
u“m - - w. Our Micre-Master raner teaches | & afioecable prices. incluties 25 | B = srSmuausly serabe. $ee. Farger QUI(..« yagl “10
Mooed AMSW-10R 55 ES [ o e Tk e il i ESaire edee TTTS LI Do SOy Y e
AM Radio Kit o FOu % mes 0 AN, WOMS 37 ron | Sgh quaiy 05 9 3 NP - | pns andpremcies mpaest stos Add $3.00 s&h or $5.00 for non-USA orders « inel wriof dar
Mode AM.S50 §13 55 Gt TT-400K  §13.85 § B0S> MOTpOCEEsY. wiach G | DI CITRAY CESS WRCR - | g oy cor sciuds 2 Nl e of 0ol 0 el : - Caltsign
4 ; Assembied TT-400 52695 | S machre lnguage 24 (5M PC || Cludes 2 pockst for meser o your o Send SASE for complete info. « US Check or infemat’] Money order
NOT BE UNDERSOLD C&S thLES IHI 15 DAY MONEY BACK GUARANTEE Asons RIS Bd 0.9% vl s .
*TETED o OATHERE 5 e 1 B TCYRY '.,',"'I;i' Ty
WRITE FOR FREE CATALOG B/l [} RAl Enterprises (502)843.075
05-520-0085 » |70 4508 N. 48th Dr. Phoenix, AZ B5031

CIRCLE 184 ON READER SERVICE CARD

73 Amateur Radio Today * July, 1994 71



Onans lose parts like bolts, nuts, muf-
flers and pilots. As long as they keep
on vibrating on their wooden crate-
cover bases, while trying 1o mate with
the Honda next to them, they tend to
keep on working.

Antennas: 15, 20, and 40m mono-
yagis; 10-15-20 tribanders, 12-17-30
tribander, HF verticals, wire anlennas,
and 70cm/2m yagis for satellite.

Radios: Nine Kenwood rigs of van-
ous kinds (four died during the opera-
tion), four Alpha amps, which ran
beautifully without a hiccup. Various
satellite and RTTY gear was QRT up-
on arrival (rough handling) or went
QRT shortiy thereafter.

Computers: For various reasons,
computers were only used for RTTY,
and by one op for logging. After five
days we were left with only one work-
ing computer power supply. Most of
the logging was done on paper. Yes,
you can run RTTY pileups, even if the
only way to switch between transmit
and receive is by resetling the mo-
dem.

Luckily, all people involved (hams
from the London area, Falklands, Pun-
ta Arena, locals from Falklands, the
Antarctic bases and South America)
were very helpful; we were well pre-
pared (sheiters, clothing, transporta-
tion) and had extensive spare equip-
ment; we had the pilot stations (thank
you John ON4UN and Mark ON4WW
for the super job as the European pi-
lots!) to keep us linked to the DX com-
munity, to our homes, and to all kinds
ol people invoived in this operation
(transporiation, manufacturers, efc.).
Both of you put in so much time, effor,
and quality in your tasks that it is diffi-
cult to thank you enough; as opera-
tors, we were very motivated to bring
this challenge to a good end. | think it
was this motivation that got us
through.

It is really difficult to describe all of
the non-radio stuff involved in such an
operation. Come to one of the upcom-
ing presentations and you will under-
stand. One thing: We were not com-
plaining about the hardship we went
through. On the contrary, all of us are
proud, very proud of what we did.

[1 wish that I could have printed the
complete report from Peter ONGTT. It
has a genuine humor thal makes easy
reading and makes certain humorous
points about the living conditions en-
dured to bring the rest of us contacts
from one of the “rare ones.” Thank you
all for a job well done!—Amie]

MONACO

Daniel Plett 3A2LZ
B.P. 349
MC 88007

Greetings to all from Monaco. This
has been a rather quiet spring here in
the Principality—not too much unusual
going on. The Association des Radio-
Amaleurs de Monaco had its annual
meeting. The first order of business
was the election of the council for this
year. Mosl of the council members re-
mained the same. The only change
was at the position of General Secre-
lary. Claude Passet 3A2LF, who has
worked hard at that position for a num-
ber of years, is taking a year off.
Serge Salganik 3A2HN is filling the
position for this year.

A number of projects are in the
works, Last year, some of the local
hams were asked at the last minute to
help the Monaco Red Cross during the
Monaco Grand Prix. They apparently
liked the help and have asked us to
help again this year.

A foxhuntdirection-finding competi-
tion is planned for June 19.

The Monaco repeater is about the
only repeater between the ltalian bor-
der and Nice, France. The mountains
further complicate VHF communica-
tions in the area. The Monaco re-
peater has an unusual split though
which cannot be accommodated with
many 2 meter rigs. One of our projects
is to modify it to work on a normal
split,

There is no further news on the 6
meter situation. 6 meter activity in
Monaco and the nearby part of France
is still prohibited.

Finally, I1YRL was legally active
from Monaco the beginning of April,
especially on 30 meters. Congratula-
tions if you worked him.

Let me remind you acain that the

Monaco QSL bureau can only be used
for members of the A.R.M. We receive
a number of QSLs for nonmembers,
and this causes problems. And, the
only cormrect address for the A.R.M. is
Box 2, Monaco. A number of other ad-
dresses appear in vanous DX publica-
tions but are incorrect.

Best 73 from Monaco. Daniel
3A2LZ.

PHILIPPINES

Lorenzo D. Gaston DU1CHD/6
PO. Box 27

6116 Silay City

Neg. Occ.

Philippines

First, thanks for the many letters
from the readers of this column. | en-
joy answering my mail but can't afford
to answer letters without an S.A.S.E. |
already have a lot of BURO QSLs to
answer for IOTA OC-129, and also
many direct cards without S.A.S.E.s,
which | have no choice but to return
via BURO.

This month | decided to bring our
readers up to date with the additional
guidelines for the renewal of an ama-
teur radio license and application for
amateur radio examination.

|. HRenewal of Licenses: 1) Before
an Amateur Radio License or Opera-
tor's Permit is renewed, the applicant
must show proof of his/her involve-
ment in amateur radio activities. An
Amateur Radio License holder may be
involved in any of the following: a)
DX—He/she must be able 1o present
Log Extracts and/or QSL cards, DX
Awards earned as a result of his’her
DX activities: b) Technical Experimen-
tation—He/she must show proof of be-
ing involved in the technical aspects of
the hobby, which may include propa-
gation tests and exploration, electronic
innovations (such as the improvement
of present equipment and acces-
sories), home-brewing of equipment
and accessories. These must be prop-
erly documented with the submission
of test resulls, drawings and circuit di-
agrams where necessary, c) Emer-
gency Communications—He/she must
show prool ol having been involved in
purely Amateur Emergency Communi-

cations and, in the case of an emer-
gency or disaster situation, participa-
tion and active membership in the Am-
ateur Radio Emergency Service
(ARES) will suffice; d) Active member-
ship in an Amateur Radio Club—An
amateur radio enthusiast can only
grow and progress in his/her hobby
through an exchange of ideas and the
support of his/her fellow amateurs.
Membership in an NTC recognized
Amateur Radio Club therefore is vital
and important. This is optional but
highly encouraged,; e) Field Expedi-
tion—This amateur activity is highly
encouraged for radio amateurs. A
group can conduct a field expedition
by securing for a permit from the Com-
mission (NTC) and a corresponding
special DX calisign will be assigned
for the purpose.

2) The proof of Amateur activity will
come in a form lo be submitted by the
applicant with his/her application for
renewal (Form ARSCP-001). This
form must be endorsed by a local
club, duly recognized by the NTC as
an Amateur Radio Club or a Class "A’
Amateur Radio license holder. The ap-
plicant need not be a member of the
club where the endorsement was ob-
tained from, but the club or Class "A"
endorser shall be held responsible for
such endorsement of the applicant.

Il. Applicant for Amateur Radio Ex-
amination: 1) An applicant for the
Class “C" or “D" amateur radio exami-
nation is required 1o attend an orienta-
tion seminar conducted by an autho-
rized radio club or a Class "A” amateur
license holder with corresponding en-
dorsement before he/she is allowed to
take the corresponding examination;
2) The authority of an amateur club or
Class "A" amateur license holder to
hold seminars and endorse exami-
nees can only be issued by the Ama-
teur Radio Consultative Panel. The
authority given to an amateur club or a
Class "A" Amateur license holder shall
be for a period ol one year only (re-
newable) unless sooner suspended,
canceled, or revoked for failure to
comply with the standards and agree-
ment set-forth by the Amateur Radio
Consulative Panel. H

BATTERIES
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Etc. And All Portable Equipment
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RACK BOXES NEW DEEPER SIZES

WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG
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ONV SAFETY BELT CO.
P.O. Box 404 » Ramsey, NJ 07446

800-345-5634

Phone & FAX 201-327.2462

We Ship
Worldwide
Order Desk Open
7 Days/Week

ONV Tool Pouch $15.95
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The FLYTECRAFT™ SFX
Monoband Vertical HF Antennas

The ideal antennas where height and space
are critical factors! Now Rated 1500
and featuring a new heavy-duty metal base!

¢ 8 unique models for 80, 40,
30, 20, 17, 15, 12 & 10 meters.
Each only 9 fi. tall (10 meter is
slightly shorter.) @ Precision-

| wound [ull length helix gives
excellent performance.

| ®Unobtrusive — perfect for
anlenna-restricted arcas. e In-
stant set-up and lear down or
leave up permanently. @ Top
whip adjusts for low SWR
point. e Uses 2 shortened
tuned radials with FLYTECRAFT™
RADIALCOILS™ 10M uses 3.

SFX 80~ $99.95 40,30, 20, 17, 15, 12 ~ $89.95 ca.
10-§79.95 S/H ConlUS~$7.50 (80, 40, 3

Satisfaction Guaranteed : .
VISA/MC PHONE ORDERS |1 FLYTECRAF

800-456-1273 gz
M-F 9A-5P (PT) 805-583-8173|  'CA 9109
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“The beginner’s guide to the exciting world of amateur radio.”

Radio Fun is packed full of information to
help you get more fun out of amateur radio.
Basic “how-10" articles will get you up and
running on packet. ATV, RTTY. DXing, and
the dozens of other activities that make
amateur radio such a great hobby. You'll get
equipment reviews gecared toward the
newcomer, We'll help you upgrade to a
higher class license with mnnthly columns

designed to teach you what you need to know
in a fun and exciting way. You'll find ut all,
and more. in the pages of Radio Fun.

Don’t wait another minute. Subscribe today for
only $12.97 for one year. That’s 12 issues of
the only ham magazine that is geared especially
for the newcomer, or any ham who wants to get
more fun and excitement out of amateur radio
— Radio Fun!
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! 12 issues of Radio Fun !

: D YES' Slgn me up rlghl: now! for $12.97. :
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2346 : QST Subscriber CO Subscriber |

: Mail to: Radio Fun. P.0O. Box 4926. Manchester. NH 03108 :

| [Or Call 800-257-2346 (in NH Call 625-1163). FAX:603-669-2835] !

I Ganada add $7.00 plus .70 GST. Foreign add §12.00 surlace, $36.00 airmail. Newsstand Rate $18,00, Basic I

| subscription Rate $14.97. !
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Never Say Die

Continued from page 4

gram like this and I've missed it,
please let me know.

It allowed me to enter the monthly
sales figures for up to 10 years of
sales and would display them. Then |
could ask it to do a graph of the figures
and it would give me max and min
numbers and ask what max and min |
preferred for the graph. Once | typed
those in It would present the graph,
showing the sales for the 10-year peri-
od. Okay, we probably have programs
today that’ll do that much. The next
step was 1o ask it 1o do a moving aver-
age of sales. It would ask over what
period. I'd tell it 12 months. It would
consider that for a minute and give me
a chart of the numbers, Then I'd graph
the moving average. These graphs and
charts could be easily printed, just by
hitting a key combination.

Now we come 1o the more valuable
part. It could calculate the second
derivative of the sales figures, showing
the acceleration or deceleration of
sales. | found that the number of pages
of ads in 73 and in QST both had a cu-
rious 18-month sine curve that contin-
ued for years. Even more valuable was
the ability of the program to project
sales into the future, based on trends
and taking into consideration periodic
changes, such as seasonal sales
changes. Is there anything out there
that can do this? I'll buy it!

We're not talking Einstein here. The

math required for all this is relatively
simple, it's just that no one has both-
ered to build this into a program for the
last 15 years, Phooey. Instead they've
been busy providing us with three-di-
mensional graphs and junk like that.
Hey, guys, keep it simple!

So what happened to Instant Soft-
ware? It was a good idea and it did
fairly well, but when | sold my comput-
er magazines to IDG, they didn't want
to be bothered with mass-produced
software. And without the infrastructure
provided by the magazines, it couldn't
continue. But we learned a lot and had
tons of fun doing it.

For instance, we learned not to try
to sell educational software to schools.
We wondered why some ol our prize-
winning stuff was selling so poorly.
When we studied our sales we found
that we were selling one copy to each
school and they were making all fur-
ther needed copies. A couple years lat-
er we did another study and found that
Dy then we were selling one copy to
each school district. | talked with sev-
eral other software companies and
found they had the same experience.
That's when educational software
stopped being produced. And that's
one reason we still don't have much of
it that's any good.

Al our peak in 1983 we had around
a hundred people employed, were sup-
porting over 250 good programs, were
expanding rapidly into Europe and
considering opening an Irish plant.

Let me know if you ever see a good
business analysis program for the
Mac.

Ahh, the Mac. | went out to Cuperti-
no for the unveiling of the criginal Mac.
There was tremendous hoopla, but |
wasn'l impressed. The IBM PC had
come on the market the year before
and it aimost instantly wiped out the
TRS-80. Up until then the microcom-
puter market was split with Radio
Shack having 40% of sales, Apple an-
other 40% (Apple Il), and about 200
smaller companies sharing the other
20%. Old-timers will remember Com-
puPro, Morrow, Ohio Scientific, Mid-
west Scientific, and a bunch more.

Apple was semi-friendly to third-par-
ly supporting businesses, but Radio
Shack was hostile. Really hostile. So
when IBM came along, they had no
problem in capluring most of the third-
party support from Radio Shack, and
that quickly collapsed Radio Shack
sales. They went, in about one year,
from 40% of the market to about 4%,
and have never really recovered. The
chairman, John Roach, never forgave
me for predicting that this would hap-
pen unless they changed their policy of
fighting third-party support. But did he
learn from this? Har-de-har, So Radio
Shack has been a very minor player
ever since and Radio Shack lost bil-
fions in polential sales. Tens of billions.
My view is thal they could have pre-
vented the IBM putsch, if they hadn't
been so blinded by their own greed.

The Mac? It didn't really get any-

where until desktop publishing came
along. The Mac has slayed a year or
two ahead of the PC in that field, and
that's been Its main strength. The Mac
PowerBook was a major step ahead
for writers like me. I'd tried several PC-
type laptop computers, but none of
them were as easy to use as my old
Radio Shack TRS-80 Model 100,
which | bought the day it came out in
1983. That went everywhere in the
world with me.

Last year | was about to start a
PowerBook magazine when | saw the
trouble coming for Apple as a resull of
Scully’s ego-fascination with the New-
ton. That got him fired, which was well-
deserved, | thought. Bul his replace-
ment seemed weak, so | was afraid
that Apple would be rudderless. And
that's about the way things have turmned
out. My decision to not start the Power-
Book magazine last year has proven 1o
be prescient.

Scully, swept up in his visions of the
information superhighway, jumped
without looking very carefully to anoth-
er firm, which turned out to be built
mostly on vapor, which is a common
enough foundation in the computer
field. So Scully is joining the parade of
has-beens in the field . . . like Jobs,
Tramiel, Busey (Tl), DeCastro (Data
General), Olson (DEC), and An Wang.

Oh, you probably don't care about
all that old stuff anyway. | just can't help
remembering how interesting it was in
the early microcomputer days. | really
should write about them some time.

Then IDG pulled the plug.
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Cold Fusion Validation!

The Popular Science article last Au-
gust saying that cold fusion had been
given a premature burial by some pow-
erful vested interests almost got me to
thinking. Like many others, I'd been
excited over the prospects cold fusion
offered when Pons and Fleischmann
announced the break-through in 1989.
Then the whole idea was trashed by
some vocal scientists, who were given
the usual extensive media coverage
providing bad news.

Then | read in the Rensselaer Re-
view that students had confirmed the
generation of excess heat as reported
by Pons and Fleischmann. This was
followed by two books blasting cold fu-
sion as a hoax. What in heck is going
on here?

Next | heard from a 73 reader who
was deeply invoived in the cold fusion
field. He assured me that the effect
was quite real, despite the naysayers.
He started sending me information
confirming that researchers world-
wide had successfully duplicated the
early experiments and were busy de-
veloping the technology. He convinced
me that there was a need for a maga-
zine to help this new technology grow
into an industry. It didn't take a lot of
convineing.

I'd seen the power of a magazine
when | decided to try and pull amateur
radio out of its deep decline following
the catastrophic ARRL relicensing ef-
fort in 1964, when our growth went
from 11% per year to around a 3%
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negative growth. We needed some-
thing new to get the hobby going again
and 2 meter FM and repeaters seemed
like the ticket.

So | began publishing hundreds of
articles on the subject in 73. Then |
started the Repeater Bulletin, 1o further
push the technology. That was fol-
lowed by a series of books and re-
peater atlases. It was the Chicago
hams who developed the cellular ap-
proach for their repeater system. Once
| saw that | knew that it wouldn't be
long before this service would be made
available to the general public.

Within a couple of years we went
from having isolated repeaters put up
by pioneers to a nationwide network. |
found myself able to make repeater-

assisted phone calls while | was on
skis in Vermont, almost anywhere in
New Hampshire, and even from the ski
slopes in Aspen! Sure enough, GE and
Motorola grasped the significance of
what we'd developed and cellular tele-
phones were born.

Personal Computers

It was my success with repeaters
that got me to thinking about the criti-
cal importance of a publication to help
new technologies develop into indus-
tries. The articles | published in 73 and
the Repeater Bulletin had helped the
pioneers speed up their research by
providing the needed communications.
Further, my publications attracted the
interest of more pioneers and helped

bring them up to speed. And lastly,
they made it possible for entrepreneurs
to go into business supplying the pio-
neers, building an industry.

Within three years repeaters had
become the largest single interest in
amateur radio and built a $100-million
new ham industry. | particularly en-
joyed that because the first reaction of
the 73 readers was to complain bitterly
about my publishing so many repeater
articles. | got hundreds of letters
threatening to cancel subscriptions if |
didn’t cut it out. Then gradually | began
to get letters saying, hey, this stuff is
fun . . . thanks. At the time | was the
only ham publisher covering this new
technology, so | felt that 73 deserved
most of the credit for what resulted.

When, in January 1975, the first mi-
crocomputer was announced, | saw the
significance of the technology and de-
cided it was time to see if | could do it
again. | started trying to find an editor
who understood computers. For
months | chased after the editors of
computer hobbyist newsletters to see if
they might be interested in working
with me. Finally, in May, | found a chap
in Boston who had been publishing a
hobbyist newsletter with about 200 cir-
culation. He was game to give it a try.

| set to work getting articles from
ham authors who'd been submitting
compuier-oriented material to 73. | got
the names and addresses of anyone
who'd ever written to the suppliers of
parts for computers. Some of them,
like Bill Godbout, had been advertising
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quite successfully in 73. | got shoe
boxes full of names from these com-
panies and sent out subscription of-
fers. The response was incredible.
Most direct mail is considered a suc-
cess if one percent of the potential
customers buy. | was getling 20%!

The first issue of Byfe came out in
August 1975 and looked pretty good
as a slarter. The 73 editorial and pro-
duction staff had done most of the
work. It was just five weeks from the
lime we'd decided to start the maga-
zine until the first issue went on the
presses! | decided to visit the prospec-
tive advertisers personally, so | made
a trip to Albuguerque to talk with Ed
Roberts, who slarted it all with his
MITS 8800 Altair microcomputer. | al-
so visited Sphere in Salt Lake City, a
computer game group in Phoenix, and
Southwest Technical Products in San
Antonio, bringing copies of the first is-
sue with me. | also stopped by to say
hello to my old friend Ed Juge, a 73
advertiser who owned a ham store in
Fort Worth. | gave him a copy of Byfe
and warned him that microcomputers
would turn into a huge industry. Ed
had managed to survive the “Incentive
Licensing™ holocaust, but by 1975 was
ready to give up trying to run his store.

Later | found that he'd gotten so ex-
cited over the magazine I'd left that he
bought an MITS Altair and had be-
come addicted. When Radio Shack
got into the business with their TRS-80
Model 1 in 1977, Ed got one and start-
ed programming it. In fact, when |

went into the business of selling soft-
ware in 1978, two of my first program
releases had been written by Ed. The
next thing | knew Ed was working for
Radio Shack. He's still there.

Between Byte, Kilobaud, Microcom-
puting, 80 Micro, Deskiop Computing,
InCider, and a few of my other publica-
tions, plus dozens of books and hun-
dreds ol software programs, the per-
sonal computer industry grew rapidly.
By 1982 Byte was the largest con-
sumer magazine in the country and
my 80 Micro was the third largest.
Vogue beal it out for second place.

Compact Discs

When the compact disc was intro-
duced to America in 1982 | decided
there was a need for a magazine to
help this new technology grow. | start-
ed work on this in 1983 and within a
couple years it had become the most
influential music magazine in the
country. CDs became the fastest grow-
ing consumer industry in history.

When Sony came out with Bmm
video | tried to interest them in a sup-
porting magazine. | was unable to get
any cooperation from them. They
didn't see the importance and refused
to talk about it. | wonder how big thal
industry might be today if Sony hadn't
been run by marketing people with
blinders.

Cold Fusion

Considering the strength of the op-
ponents of cold fusion, mostly made

up of scientists getting billions of dol-
lars to try and develop hot fusion, and
rightfully afraid that cold fusion might
drain some research dollars . . . or
even put them out of business . . . gel-
ting a supporting magazine started
looked like an uphill job. Worse, since
everything was still in the research
phase, there were few potential adver-
lisers.

As | looked into the situation | found
that while labs around the world were
reporting success in generating unex-
plainable heat, no one had a theory
that explained what was being report-
ed. Researchers were empirically try-
ing this and that. They needed better
communications.

The prestige science magazines re-
fused to publish anything about the
field. Since what was being reported
was "impossible,” therefore every sci-
entist involved had been making
stupid mistakes or else lying about
their data. This mindset controlled the
Department Of Energy (DOE), and
even the US Patent Office, where cold
fusion was classed as being as impos-
sible as perpetual motion.

Pons and Fleischmann were so up-
set over all this that they left the coun-
try. The Japanese quickly took advan-
tage of the situation. Toyota ap-
proached Pons and Fleischmann and
offered to set them up with a dream
laboratory on the French Riviera . . .
where they are making great progress
with their research.

| decided to go ahead with a publi-

cation. | announced it at the Fourth
Cold Fusion Conference on Maui in
December. My editor was Dr. Eugene
Mallove, the author of Fire From Ice,
the only even-handed book on cold fu-
sion. At the conference | listened to
hundreds of papers reporting the
progress in the field and had an oppor-
tunity to meet the scientists involved.
Yes, including Pons and Fleischmann.
It was an exciting conference.

Upon returning to New Hampshire
we started working on “Cold Fusion™
magazine. We put the title in gquotation
marks because no one yel has a good
theory of where the enormous
amounts of heat being generated are
coming from. The flirst issue was
mailed in April, dated May on the cov-
er. | didn't need any jokes about it be-
ing an April Fool magazine.

In late March the BBC and CBC
(Canadian) broadcast well-researched
documentaries on cold fusion. They
gave time to the naysayers, but they
left no doubt that the phenomenon
was quite real and probably the most
important scientific discovery of the
century.

This was followed by the May issue
of MIT's Technology Review, which
had a cover feature on cold fusion,
complete with an 11-page article by Dr.
Ed Storms, who was our cover scien-
tist for the first issue of “Cold Fusion,”
so things were beginning to break.
Just to give you an idea of how posi-
tive this article was, let me give some
guotes.
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“Some cold fusion experiments
have reportedly produced power den-
sities higher than those of uranium-fu-
eled fission reactors . . . Experiments
that use crack-free palladium and fol-
low the proper procedures now rou-
tinely produce heat, nuclear products,
or both . . . For cold fusion to occur,
the palladium probably must transform
into a special condition of matter, akin
to superconduclivity . . . None of the
proposed explanations for cold fusion
accounts for the full range of experi-
mental observations.”

My predictions of cold-fusion-pow-
ered cars with a sealed unit that would
provide power for years was being
backed up by Nobel-Laureate scien-
lists. Sure, the first products will be big
and expensive. You only have lo visit
any science museum o see what ear-
ly steam engines and internal combus-
tion engines looked like. But as we
find out more about this power source
| believe we’ll have fuel-less planes
and $100 round trips to Africa. We'll
probably have micro-sized generators
powering wrist communicators.
Shades of Dick Tracy! Our homes will
be heated and powered by units
smaller than a bread box. No more
need for oil, gasoline, natural gas,
coal, those big wind turbines, or even
inefficient solar power.

Free power? Just about. No more
gas stations or oil spills. No more coal
mining or well drilling. Well, we need-
ed something. With the known re-
serves of fossil fuels already 50%

used up, the era of low-cost oil and
coal was coming 1o an end.

The Opportunity

With the deathblow to the naysay-
ers by the Technology Review article,
we'll start seeing some money going
into R&D here in the US. Japan is way
ahead of us in this field, so we've a ot
of catch-up to do. Considering the
head start Toyota has, I'm predicting
that perhaps as soon as the 1999
model year we may see a free-energy
Toyota announced.

We're going to see many more mil-
lionaires and billionaires as a result of
this new industry. And we're going to
see a mighty scramble by the power
and oil companies to cope with the
changes. The power companies
haven't been as impressed by the
naysayers as the government, so
they've been helping to fund some re-
search. | suspecl they've a game plan
of reducing the cost of electricity with
this new technology, and thus hoping
to stave off a massive move toward
home power units.

One outfit, ENECQ, has been work-
ing quietly to get as much control of
the patent applications in the field as
possible. This could pay off big for
them. The scientists involved need a
business organization to represent
their interests, and to help fund their
continuing research, so it's a good
marriage.

With the publication of "Cold Fu-
sion,” the TV documentaries, and the

MIT article, | think we'll even see the
media beginning to take a positive
look at what's been going on.

Yes, the chemistry and physics in-
volved with cold fusion seem
formidable. But when you remember
that even the experts are unable to
explain what's happening, maybe
coming up to speed in this new tech-
nology isn’t as impossible as self-de-
feated people alibi. When solid-state
electronics came along in the 1950s
many of the old tube people gave up
and didn't even try to keep up. Tran-
sistors turned into ICs, which got ever
more complex. In an effort to build a
universal controller chip, Intel came
out with the 4004. This was upgraded
to the 8008, the first 8-bit chip. Hobby-
ists took one look and decided they
could turn this controller chip into the
heart of a microcomputer by adding
appropriate software. That was the
beginnings of the microcomputer revo-
lution. Intel upgraded to the 8080 chip,
which Ed Roberts, a computer hobby-
ist, used as the heart of his Altair
8800. This product came just in time
to save MITS. They had bet the farm
on solid-state calculators, which they
were selling for $130. Just as caicula-
tor prices dropped by about 90% Ed
announced the Altair and got over $5
million in orders in 1975.

S0 | had to start over and learn
how computers worked. It wasn't easy
at that time because there weren't any
textbooks worth a damn.

Now I'm learning about palladium

loaded with hydrogen. Again there
are no textbooks to help. I'm learning
about nickel and hydrogen, and so on.
And I'm not doing one single thing
that you couldn't do, if you had the
interest. I'm learning about deuterium,
tritium, neutrons, gamma rays, and
so on. It's exciting. I'm almost begin-
ning to understand the arcane lan-
guage of the scientists working with
this stuff.

And like almost everything else I've
tackled, I've found that it isn't a ques-
lion of brains, it's just one of persever-
ance. Edison pointed out that genius
is 99% perspiration and | have no rea-
son to question him on it.

Oh, it does help to keep an open
mind and absolutely refuse to ignore
anomalies. Pretty soon you find that
things start fitting together and making
sense.

No, no one yet has a good theory
for how the cold fusion effect works.
But then we don't have a theory we
agree on yet for electricity, gravity, and
even Inertia. Many scientists are going
back to the concept of “ether” as a
medium in which radio and light
"waves” travel. If you read much, you'll
be reading about all that.

As you get into all this you'll find
there are a mass of newsletters and
departments on CompuServe and the
Internet dedicated to discussing these
ideas. What there isn'l is any guide to
all this. And don't ask me to volunteer
for that one . . . I've got my hands full
with cold fusion.
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Number 25 on your Feedback card

SPECIAL EVENTS

Ham Doings Around the World

JULY 4

HARRISBURG, PA A Hamfest will be
held by the Harrisburg RAC, 8 AM-2 PM
(Set-up at 6 AM). Location: Bressler Picnic
Grounds. Contact Steve Gobat KASFDQ,
1600 QOld Trail Rd., Elters PA 17318; (717)
938-6943.

JULY 8-10

GANDER, NF, CANADA The ARC of
Central Newfoundland (ARCON) will host
a Hamifest at Hotel Gander. Flea Market,
Seminars, Banquet. Contact ARCON, FO.
Box 281, Gander, NF, Canada A1V TWE,

JULY 9

SOUTH MILWAUKEE, W1 The South Mil-
waukee ARC Inc. will hold its 25th annual
"SWAPFEST" al the American Legion Post
#434 grounds, at 9327 S. Shepard Ave.,
Qak Creek WI, from 7 AM-2 PM CDT. Talk-
in on 146.52 WASTXE/9 or phone (414)
762-3235.

JULY 9-10

INDIANAPOLIS, IN The Indianapolis
Hamfiest Assn. will host the ARRL Central
Div. Convention at the Marion County Fair
Grounds. Flea Markel. Exhibits. Forums.
Banquet. T-Hunts. Contacl Indianapolis
Hamlest Assn., P.O. Box 11776, Indi-
anapolis IN 46201. Tel. (317) 251-4407.

JULY 10

BALTIMORE, MD The Maryland Ham-
fest/Computer Fest will be held at Timoni-
um Fairgrounds on York Rd. Set-up 2 PM
Sat., July 9th, Tailgating area opens at 6
AM Sun., July 10th; buildings open at 8
AM. VE Exams will be given at 10 AM only.
Pre-registration is required. Call Les Mc-
Clure W3GXT, (410) 833-8667 to pre-reg-
ister, Talk-in will be on 147.03 and 224.96
MHz Rptrs. For Hamfest info, call (410)
467-4634; or write BRATS Hamfest, PO.
Box 5915, Baltimore MD 21208.
PITTSBURGH, PA The Sth annual Ham-
fest of the North Hills ARC will be held 8
AM-3 PM at Northiand Public Library, 300
Cumberiand Rd. Flea Market. Seminars.
Silent Key Estate Sale. Talk-in on
147.69/.09. Contact Don Jackson N3LAZ,
815 Dale Ave., Bradford Woods PA 15015.
Tel. (412) 835-3343.

JULY 16

LANCASTER, PA A Computer and Elec-
tronics Show, sponsored by Red Rose Re-
peater Assn., will be held 9 AM-3 PM at
McCaskey H.S. Set-up at 7 AM. Talk-in on
147.015+., Vendors contact Larry Harman,
Box 182, Leola PA 17540. Tel. (717) 656-

0129. Fax (717) 656-3474.

JULY 17
VAN WERT, OH The Van Wert County

loo late o get into publication.

Listings are free of charge as space permits. Please send us your Special Event
two months in advance of the issue you want it to appear in. For example, if you
want it to appear in the January issue, we should receive it by October 31. Provide
a clear, concise summary of the essential details about your Special Event. Check
Special Events File Area #11 on our BBS (603-924-9343). for listings thal were

Fairgrounds Commercial Bidg. will be the
location for a Hamfes! sponsored by Van
Wert ARC (WBFY). Time: 8 AM-4 PM.
Talk-in on 146.850. VE Exams, pre-regis-
ter by July 10th: Contact Bob High KASIAF,
12838 Tomlinson Rd., Rockford OH
45882: Tel. (419) 795-5763 (before 5 PM.
T-Huni. Hamfest. For info, call: Bob
WDBSLPY, (419) 238-1877, after 5 PM.

JULY 24

QUEENS, NY The Hall of Science ARC
Hamfest will be held at the New York Hall
of Science parking lot, Flushing Meadow
Park, 47-01 111th St. Doors open 9 AM.
Set-up at 7:30 AM. Contact (at night only),
Charles Becker WA2JULJ, (516) 694-3955;
or Amie Schiffman WB2YXB, (718) 343-
0172. Talk-in on 444.200 WB2ZZO/R, or
146.52 simplex.

STICKNEY, IL Hamfest ‘94, sponsored by
the Dupage ARC, will be held at
Hawthome Race Course, 3500 South Ci-
cero Ave. Flea Markel. VE Exams and CW
lesting 9 AM-12 noon., walk-ins welcome.
Please have your original license, a photo
copy and a photo |D. For table info, call
(708) 985-9256. For advance tickets, send
SASE and a check payable to DARC to
Hamfest '94, 7511 Walnut Ave.,
Woodridge IL 60517,

JULY 30
ASHEVILLE, NC The 18th annual West-

emn Carolina Hamfest (ARRL sanctioned)
will be held 8 AM-4 PM at Haywood Coun-
ty Fair Grounds (near Waynesville and
Lake Junaluska). For Dealer and Flea
Market info, contact Mirlam Smith KB4C,
(704) 683-4251. Get general info from Dick
Critchell KY2Y, (704) 299-7856. Tickel
contact is Ray Crepeau WB1HGO, (704)
298-7289, or mail an SASE o WCARS,
P.O. Box 1488, Asheville NC 28802.

JULY 31

SUGAR GROVE, IL The Fox River Radio
League will hold its annual Hamfest at
Waubonsee Community College, Route 47
at Harler Rd. Open to the public at 8 AM.
Set-up Sal. July 30th at 7 PM, and Sun.
July 31s1, 6 AM-8 AM. VE Exams at 10
AM. Talk-in on 145.470 (-600). Contact Bill
Schaben WASAUW, (708) 208-4870, or
Mark Hougaard KBIFCC, (708) 979-1717.

AUG 1

DOYLESTOWN, PA The Wyndmoor AR
Repeater Club of Doylestown will meet at
the Doylestown Township Bidg. Communi-
ly Room on Wells Road, at 7:30 PM. Inter-
ested persons may call Bob Agans, (215)
J48-7966. The Club fealures speakers and
videotapes on topics conceming amateur
radio, and they get together to study for i-
cense tesls, elc. They ofien schedule
weekend excursions 1o ham radio events.

/z\ Serving the LORD
j | Since 1987
1' |

THE POWER STATION

The POWER STATION is a 12V x 6.5 AmpHr gel-cell
oattery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most
HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50
(at S50W). There are no hidden costs, all you need is your mobile, HT

power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg-
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its' life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you "' YOUR BATTERY IS NOW DEAD.” The
voltmeter can even be used to measure voliages of other sources.

To order, send check or money order for $49.95 +
$8.50 for shipping, along with your shipping address |
and telephone number to:

Joe Brancato

THE HAM CONTACT |
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

CA Residents Add B 1/4% Sales Tax. Alaska, Hawail, and Candian
Residents, please send U.S. Money Order & $17,10 Shipping.

If you wish more information please send a SASE to the above Address, For
COD orders, call (310) 433-5860, outside of CA Orders only call (800) 933-
HAM4 and leave a message. Dealer Inquires Invited.

i
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AUG 5-7

VERNON, BC, CANADA The 3rd annual
Sky High Hamfest will be held by the North
Okanagan RAC, at Silver Star Mt. Resor.
Flea Markel. Dinner & Dance. HF Station.
More. Contact North Okanagan ARC, PO.
Box 1706, Vemon BC V1T 8C3, Canada.
For hotel reservations, call 1-800-663-
4431,

AUG 6

INDIANAPOLIS, IN The annual WASSNT
Hamiest will be held at ITT Tech. Inst.,
8511 Angola Ct., from 8 AM-3 PM. Set-up
at 6 AM. This evenl is sponsored by the
ITT Radio Club. Talk-in on 145.25-. Con-
tact Dave Johnston KSHDQ, (317) 875
8640.

VALPARAISO, IN The Porter County
Hamfest and Computer Show, sponsored
by the Porter County ARC in co-operation
with The Porter County Tourism Bureau,
will be held at Porter County Expo Center.
Doors open at 8 AM (set-up at 6 AM). VE
Exams 8 AM-12 Noon. Talk-in on
146.775/-6kc 131.8 PL and 146.520 sim-
plex, Contact Rich NSQLQ, (219) 762-
8701; or send SASE to PCARC HamFest,
P.O. Box 1782, Valparaiso IN 46384-1782.

AUG &6-7

JACKSONVILLE, FL The Greater Jack-
sonville Amateur Radio/Computer
Show/ARRL Northern Florida Section Con-
vention. will be held at Osbom Convention
Center in downtown Jacksonville. Flea
Market. Hours: 9 AM-5 PM Sat.: 9 AM-3
PM Sun. Set-up at 2 PM-6 PM Fri. and 7
AM-9 AM Sal. VE Exams Sun. at 9 AM.
Contacl Greater Jacksonville Hamfest
Assn., PO. Box 27033, Jacksonville FL
32205. Tel. (904) 350-9193.

AUG7

CROOKED LAKE, ANGOLA, IN The An-
nual Land of Lakes Angola Hamfest, spon-
sored by the Land of Lakes ARC, will be
held 6 AM-2 PM al Steuben County 4-H
Fairgrounds, corner of 200W & 200 N. VE
Exams for all classes. Talk-in on 147.180,
145.090 packet, 444.350 131.8 tone,
444,900/.100, 224,94, 53.050, Contact
Sharon Brown WDSDSP, 905 W Pkwy. Dr.,
Pleasant Lake IN 46779. Tel. (219) 475-
5897.

MARSHFIELD, Wl The Marshfield Area
ARS will hold their 3rd annual Picnic, in
Wildwood Park, beginning around 11 AM.
This is a Polluck/Swapfest. Talk-in on
147.180. Contact Guy A. Boucher

KBI9GPJ, 107 West Third St., Marshfield

Wi 54449. Tel. (715) 384-4323. PACK-
ETT.KBSGFPJ @ WalHW.WI.USA.NA.

NORTH TARRYTOWN, NY The Westch-
ester Emergency Comm. Assn. (WECA)
will hold their “WECA Summerfest 1994" at
Westchester County Center, Junction of
Rte 119 and Bronx River Pkwy. Talk-in on
147.06/.66. Vendors, Forums, VE Exams,
and more. Conlact Jeanne Raffaelli, (914)
962-9666.

PEOTONE, IL The 60th annual Ham-
fest/Computer Festival, sponsored by
Hamfesters Radio Club, Inc., will be held
at Will County Fairgrounds 6 AM-3 PM.
Flea Market. Set-up Sat. Aug. 6th at 6 PM-
12 midnight. Talk-in on 146.52 simplex,
146.64 (-) (courtesy of STARS); 146.94 (-)
(courtesy of KARS). For info, call (708)
535-AHAM. Get advance lickets (SASE
and check by July 20th) from David F.
Brasel NFGN, 6933 W. 110 St., Worth IL
60482. Tel. (708) 448-0580.

SPECIAL EVENT STATIONS

JULY 3
RUSSIAVILLE, IN The Kokomo ARC will

sponsor a Special Events Station honoring.

the Sesquicentennial celebration of
Howard County. Operation will be on 80,
40, and 20 meters in the bottom 25 kHz of
the General class bands, and in the 15
and 10 meter Novice class bands. The sta-
tion will be on the air at 1400 UTC and will
continue for 12 hours. Please QSL
w/SASE to Dick Elliot N9IPA, P.O. Box
128, Russiaville IN 46979

JULY 4

COEBURN, VA The Lonesome Pine ARS
will operate 0300Z-2200Z to commemo-
rate Coebum's 100th Centennial Celebra-
tion. Operation will be SSB in the General
phone portions of 10, 20, and 40 meters.
For a certificate, please send a 9" x 12"
SASE to the Lonesome Pine ARS, PO.
Box 2955, Wise VA 24233,

JULY 4-5

PLEASANTON, CA Livermore ARK will
operate N6FQQ 1700Z July 4th-0100Z Ju-
ly 5th, to commemoraie the Centennial An-
niversary of the City of Pleasanton. The
station will operate from the Alameda
County Fairgrounds. Frequencies: CW
7.125; phone 14.250 and 28.485. For a
QSL, send your QSL and SASE to Eliot
Ross WAGPYH/AG, 7005 Corinth Ct.,
Dublin CA 94568.

WILLIAMSBURG, VA The Williamsburg
Area ARC will operate WATMN 1200Z July
4th-0100Z July 5th, to celebrate the 218th
Anniversary of the signing of the Declara-
tion of Independance. Frequencies:
146.58, 28.350, 24.950, 21.350, 18.150,

14.270, 7.270 and 3.870. For an unfolded
cerfificale, send QSL and a 9" x 12" SASE
lo Hershel Kreis KE4GWYV, 145 Sand Hill
Ad., Williamsburg VA 23188.

JULY 4-10

AUSTIN, TX Amateurs affiliated with the
American Sunbathing Assn., the Naturist
Soc., and the Federation of Canadian Na-
turists, will observe the 18th annual North
American Nude Awareness Celebration by
operaling a Special Event Station near
14.265, 21.365, and 28.465 +/- QRM. For
a cenificate, please send QSL and a 9* x
12* SASE to Bob Redoutey KF5KF, FO.
Box 200812, Austin TX 78720.

JULY 7

RUTLEDGE, GA Atlanta Chapter 49,
QCWA, will demonstrate amateur radio on
HF/VHF starling at 2 PM-9 PM, EDST, in
support of the National Kidney Foundation
of Georgia's annual "Camp Indepen-
dence," for young transplant eligibles at
Camp Twin Lakes. It allows young people
to see and pariicipate in amateur radio
communications. Frequencies: 7250,
14250, and 21,250 +/- QRM, using
W4NZJ. All contacts welcomed and invil-
ed. For a special QSL card, please send
your contact info and QSL card w/'SASE to
Judson F. Whatiey WANZJ, 2156 Windsor
Dr., Snellville GA 30278.

JULY 7-8

PITTSBURGH, PA Station WA3BAK will
be on the air Thurs., Fri,, and Sat., July
7th-8th, 09:00 to 23:00 hours, in conjunc-
tion with the 56th annual Soc. for Preser-
vation and Encouragement of Barber Shop
Quartet Singing in America (SPEBSQSA)
intern’l Convention. Frequencies: 20 me-

Don't miss an issue of
“Cold Fusion” Magazine

Big savings off the newsstand price.

If you want to get the latest information on this new science and industry . . . to know
what's happening with cold fusion in the world, in the government, in the labs . . . then,

you need to subscribe to “Cold Fusion™ Magazine today.
Each month “Cold Fusion” will have articles on:

* Research breakthroughs and developments from all over the world.

* Interviews with the movers and the shakers in the field.

* Information on doing your own experiments.

* Markets and investment opportunities.

* What the media is saying about cold fusion.

« What Washington is saying and doing about cold fusion.
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* How the experts think cold fusion will affect your future as this amazing new energy source comes on line.

YES, Charge my creditcard: QAMEX QVISA QO MC 0 $58.00 (U.S.) Q$68.00 (CAN) 1 $82.00 (Foreign Air)

Card # Expires

Signature

| wish to subscribe. Please start my subscription immediately!

Name Company Phone
| Address City State

Payment must be U.S. funds drawn on a U.S. bank.

OR CALL 800-677-8838 (Ext 304) (U.S.A.)

603-924-0058 (Ext 304) (Outside U.S.A.)
“COLD FUSION™ Magazine, 70 Route 202N, Peterborough, NH 03458

Zip Country

FAX 603-924-8613
CF73A
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ters - 14.225/.245 MHz; 15 melers -
21.300/320 MHz; 10 meters - 28.300/.320
MHz: 2 meters - 146.610 -600 kHz; 220
MHz band, 224.00 -1.60; 440 MHz band,
440.000 -5 MHz. Packet: W3HID
@ W3IXR.#SWPA.PA.USA.NA. Bob
Schiesinger is Anchor Operator. All QSOs
will be confirmed by a special commemo-
rative QSL card, courlesy of Yaesu, USA.
QSL cards are available to WA3VBAK
SWL's who send a SASE to Barber Shop
Singers, 4952 Esther Dr., San Jose CA
95124 USA.

JULY 9

EAST GREENWICH, Rl The Fidelity ARC
will operate KINQG from 1300Z to 1800Z,
lo coincide with the annual Yankee Tune
Up at the New England Wireless and
Sleam Museum. Qperation will be:
Phone—-lower portion of the 20 meter
General subband, CW—Novice portion of
the 40 meter band, For a cerificate, send
QSL and SASE 1o Bob Ritoli NE1E, EO.
Box 168, & Locust Ct., Fiskeville Rl 02823.
EASTON, PA The Delaware-Lehigh ARC
will operate W30K 1200Z-2400Z from
the Canal Festival. Operation will be
on 3.965, 7.265, 14.265, 21.365, and
28.365 MHz. For a special QSL, send
QSL, Contact number, and SASE lo
DLARC RD 4, Greystone Bldg., Nazareth
PA 18064.

JULY 9-10

FULTON, NY Station KY27 will be operat-
ed 1200Z-2100Z each day from the Spirit
of Central New York Hot Air Balloon Festi-
val and Air Show at the Oswego County
Airport. Sponsor: The Oswego AR Emer-
gency Service. Operation will be in the

middle of the General 80, 40, 20, 15 and
10 meter phone bands; the Novice portion
of 10 meters, and 147.75/.15 MHz. For a
certificate, send your QSL card and a large
SASE to Fred Swiatlowski KY2F, P.O. Box
5227, Oswego NY 13126.

ST. LOUIS, MO The Monsanto ARA will
operale WBOBEBN from 1300 UTC-0300
UTC (both days), to commemorale the SL
Louis Gateway fo the Gold 1994 Olympic
Festival closing. Operation will be in the
General portion of 40, 20, and 15 meters,
the Novice portion of 10 meters, 147 .36+,
224.98-, and 443.55+. For a special QSL,
please send a 9" x 12" SASE for an un-
folded QSL, or a legal size SASE for a
folded QSL, to MA.RA., PO. Box 1596,
Maryland Heights MO 63043.

JULY 21-30

EDMONTON, ALBERTA, CANADA The
Radio Amateur Educational Society will
operate VEGKDA during the annual
Klondike Days Exposition. Frequencies.
1.870 when conditions permit, 3.750 0200
UTC-0500 UTC; 7.2000 2300 UTC-0200
UTC; 14,165, 21.220, 28.300, and 14.050
(CW) when conditions permit. For a QSL,
send QSL and SASE to RAES, Rilchie
Postal Outlet Box 75038, Edmonton AB
T6E 6K1, Canada.

JULY 23-24

PENANG, MALAYSIA The Malaysian AR
Transmitter Soc. will sponsor a CW Con-
test 0001Z Sal. July 23rd-2359Z Sun. July
24th, as part of an invitation for hams to
visit Malaysia and attend the “SEANET 947
Convention in November. Operation will be
on 160, 80, 40, 20, 15, and 10 meters (no
WARC bands). The Contest call is “CQ

SEA." Contact Seanet Contest Manager
1994, Eshee Razak 9IM2FK, PO. Box 13,
10700 Penang, Malaysia.

STRATFORD, NY The Fulton County
Mahlon Loomis Committee will operate
w2ZZJ from 1300Z-2000Z on the General
class phone portion of 40, 20, and 15
meters, and on the Novice 10 meter phone
band, to celebrate the 168th Anniversary
of the birth of Dr. Mahlon Loomis,
the American wireless lelegraphy pioneer.
For ilerature and a certificate, send QSL,
contact number, and a #10 SASE to
W2ZZJ, 5738 STHWY 29A, Stralford NY
13470.

JULY 25-31

CANTON, OH The Canton ARC will oper-
ate WBAL lo celebrate the Pro Football
Hall of Fame Grealest Weekend. Time:
1400 UTC-0200 UTC. Frequencies: SSB -
28.350, 24.950, 21.350, 18.150, 14.270,
7.270, and 3.870 MHz; CW - 28,125,
24.910, 21.125, 18.080, 14.050, 10.120,
7.125, and 3.700 +/- QRM. There will also
be RTTY, Packet, AMTOR, Salellite, 2-me-
ter and 6-meter FM/SSB. SWLs are wel-
come. For an unfolded certificate, send
your QSL with contact number and a 9° x
12® SASE, with two units of first-class
postage. For a QSL or a folded cerlificate,
send your QSL with contact # and a #10
(business size) SASE to Randy Phelps
KD8JIN, 1226 Delverne Ave. SW, Canlon
OH 44710-1306.

JULY 30-31

DANBURY, CT The Candlewood ARA
and its members will sponsor the 1994
Connecticut QSO Party from 2000Z July
30th-2000Z July 31st, with a res! period

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

Model B‘rﬂﬂﬂA lsathnmughty engineered, purtahla "nﬂartmn typawattmatar i

designed to measure both FWD/RFL
C. W. power in Coaxial transmission lines.

81000A isunmpnsed of a built-in line

section, direct reading 3-scale

meter protected by a shock-proof
housing. Quick-match conneclors,
plus a complete selection of plug-in
elements, gives the FRONT RUNNER

reliability, durability, flexibility

and adaptability with a two year

DYNAMICS,

INC.

15210 Industrial Parkway, %’;-
Cleveland, Ohio 44135
216-267-2233
1-800-COAXIAL
FAX: 216-267-3142

Samneandnepandabﬂuy .A Part of Every Product

: Saemdtﬂlﬂaﬂ - Booths 401 & 402
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0400Z-1200Z. Get details from Frank Et-
zZler NBWXQ, (203) 350-3523.

AUG 5-7

MILWAUKEE, WI Members of the Mil-
waukee ARES will operate Station WOWK
to celebrate the 4th annual “Picnic Ham™
held at Menomonee Park in Lannon WI.
Operation will be in the General phone and
CW bands on 75, 40, 20, 15 and 10 me-
lers. For a cedificate, send QSL and a 9" x
12" envelope (with 2 units ol postage) 1o
WOWK, c/o John Leekly, 757 N. Broadway.
Suite 306, Milwaukee Wi 53202,

AUG 6-7

BARNEGAT LIGHT, NJ The Old Bamey
ARC will operate W20B from "OLD BAR-
NEY,” the Barnegat Lighthouse (Long
Beach Island IOTA NA-111), to com-
memorate National Lighthouse Day. Time:
3000 UTC-0000 UTC each day. Frequen-
cies: Look in the lower 25 kHz of the Gen-
eral phone bands; 40, 20, 15, and 10 me-
ters, plus 146.52 simplex, 146.835 Rptr.,
and other local Rptrs. For a special QSL,
send a 9" x 12" SASE with 2 units of
postage, via NU2F. For more info, contact
QSL W20B via NU2F, Joe Fleishinger Sr.,
75 Joshua Dr., Manahawkin NJ 08050
USA

AUG 7-13

POTTSVILLE, PA The Schuylkill ARA will
operate N3ILC Aug 7th-Aug 13th, o cele-
brate the Schuylkill County Fair. Operation
will be both CW and phone on the General
and Novice subbands. For a certificate,
send QSL and SASE to Ed Brennan
N3ILC, 520 Spring Garden St., Potisville
PA 17901-1651. E

RANDOM OUTPUT

Continued from page 88

got a big laugh around the office, since I'm so
conservative | make Rush Limbaugh look like a
“New Dealer."). | also got accused of being a fas-
cist. One angry gent who didn'l have the courage
to give his returmn address wrote to Wayne instead
of me and said | must be a new ham, since | didnt
know the first thing about radio or regulations, and
that | should not be allowed to write any more
columns (for the record, I've been licensed for 21
years). Go figure.

At the very least, | expect the same respect
from you as | give. | do not wrile down to you, nor
do | assume that you are all ignorant. | do not care
how long you've been a ham, nor do | assign any
prestige or instant authority to any particular class
of license. If you're going to bother to write to me,
please have a little respect for yourself and me.
We can disagree, but let's remember to use logic
lo make our points, not insults.

All | did was suggest that we give some
thought to why we find il necessary to carry
around radios capable of transmitting on police
and other public service frequencies. | wanted you
folks 1o think about it. If you leel threatened by
that, then | suggest you probably need o do a lot
more self-examination on this issue than the rest
of us.

As always, | appreciate every single letter that
comes in. | don't care if you agree with my opinion
as long as you actually have one. Having an opin-
lon means more than just a knee-jerk reaction to
something that offends or threatens your belief
systems. It means taking all of the available input
and forming your own ideas. It's not difficult and
you don't have to be a college graduate to do it,
but it does take effori. Mental effort. El



Number 26 on your Feedback card

BARTER 'N’ BUY

get many calls, too high.

ested?

Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest
to try and dump it, but you know you'll get a far more realistic price if you have it out where
100,000 active ham potential buyers can see it than the few hundred local hams who come
by a flea market table. Check your attic, garage, cellar and closet shelves and get cash for
your ham and computer gear before it's too old to sell. You know you're not going to use it
again, so why leave it for your widow to throw out? That stuff isn't getting any younger!

The 73 Flea Market, Barter 'n' Buy, costs you peanuts {almost}—comes to 35 cents a
word for individual (noncommercial) ads and $1.00 a word for commercial ads. Don't plan
on telling a long story. Use abbreviations, cram it in. But be honest. There are plenty of
hams who love to fix things, so if it doesn't work, say so.

Make your list, count the words, including your call, address and phone number. Include
a check or your credit card number and expiration. If you're placing a commercial ad, in-
clude an additional phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months before
the action starts; then be prepared. If you get too many calls, you priced it low. If you don't

S0 get busy. Blow the dust off, check everything out, make sure it still works right and
junebe you can help make a ham sure it still works right and junebe you can help make a
ham newcomer or retired old timer happy with that rig you're not using now. Or you might
get busy on your computer and put together a list of small gear/parts to send to those inter-

Send your ads and payment to the Barter 'n' Buy, Judy Walker, 70 Rt. 202N, Peterbor-
ough NH 03458 and get set for the phone calls.
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The deadline for the August classi-
fied ad section is June 9, 1994.

ALL ABOUT CRYSTAL SETS. Theo-
ry and construction of crystal set ra-
dios. $9.95 each, ppd USA. Send to:
ALLABOUT BOOKS, Dept. S, P.O.
Box 22366, San Diego CA 92192.
BNB200

CUSTOM MADE-HAND TOOLED
leather products with your initials,
name, call letters. Photo's & estimates
available. Key rings, wallets, belts,
purses, hanging signs, specialty items.
GREAT GIFT. LEATHER & WEST, 67
Causeway Rd., West Swanzey NH
D3469. (603)352-6256. 9-4 pm. M-F
ET. BNB215

SELL: NCG 15m QRP transceiver,
used ittle, A1 condition, $200.00. S.V.
Couch, 2029 JoAnn, Newton KS
67114, BNB220

QSL SAMPLES- 50 cents. SAM-
CARDS, 48 Monte Carlo Dr., Pitts-
burgh PA 15239. BNB275

ATTENTION HAMS! Subscribe to 6-
50 Worldwide for Six Meter Enthusi-
asts, DX Digest for DX Chasers, or
The WNovice/Tech Report. Call
(817)694-4047 or FAX (817)694-2522.

BNB292

COMMODORE 64 REPAIR. Fast turn
around. SOUTHERN TECHNOLGIES
AMATEUR RADIO, 10715 SW 180th
Street #9, Miami FL 33157. (305)238-
3327. BNB295

KIT BUILDERS—Announcing a NEW,
SYNTHESIZED qrp Transmitter/
Transceiver, the ARK4. Get on the air
for only $99.95! (Transmitter Kit only)
Buy as little or as much as you want.
Full Transceiver Kit w/case only
$199.85. One board, no wiring, top
quality components & PCB. GUARAN-
TEED TO WORK. For info send
SASE; Call/Write to order: S & S EN-
GINEERING, 14102 Brown Road,
Smithsburg MD 21783; (301)416-
0661, BNB304

WANTED: Electron Tubes, ICS, Semi-
conductors. ASTRAL, P.O. Box
7075T, Linden NJ 07038. Call
(800)666-8467. BNB307

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON ELEC-
TRONICS, Box 379, Groton MA
01450. (508)448-3322. BNB310

RCI-2950 OWNERS: New modifica-
tion manual including Power increase.
Clarifier modification. Modulation in-
crease. Operating hints, and more.
Parts included. Only $20.00 ppd in
U.S. (Missouri residents add $1.15
tax). SCOTT, P.O. Box 510408, St.,
Louis MO 63151-0408. (314)846-
0252. Money Orders or C.0.D.
BNB340

HR2510, RCI2950, CONNEX 3300,
COBRA 148, GALAXY SATURN, plus
many more kits to increase your mod-
ulation, $19.95. (800)536-0109.
BNB350

KIT BUILDERS! Complete list of 165+
kit vendors. #10 SASE + $3.00 USD
to: RUTENBER ENGINEERING,
38045 10th St. E. #H75-AR, Palmdale
CA 93550. BNB365

QSL CARDS — Standard and cus-
tom. Your ideas or ours. Excellent
quality. Foil stamping available, Many
designs and type styles. Catalog and
samples $1.00 refundable. WILKINS,
Dept. A, Box 787, Atascadero CA
93423, BENB370

MANUALS KW940 Owner and Shop
manual with schematic, $20.00; also
Heathkit SB220-1 manual and
schematic, $20.00; also NEW 3-500Z,
$85.00. (210)435-6190. BNB381

NEW NN1G CW SUPER-HET SIN-
GLE BAND TRANSCEIVER KIT.
Available in 20M, 30M, 40M, 80M.
$59.95 plus $3.75 S/H. (Catalog-2
Stamps). DAN'S SMALL PARTS &
KITS, 1935 South 3rd West #1, Mis-
soula MT 58801. BNB385

Continued on page 83
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KRP-5000
REPEATER

2 METERS-220-440

PERFORMANCE
AND VALUE
WITHOUT COMPROMISE

The first choice in
Transmitters - Receivers
Hepeaters
Repeater Controllers
Power Amplifiers
Voice Mail Systems

CIRCLE 144 ON READER SERVICE CARD
73 Amateur Radio Today * July, 1994 81



Number 27 on your Feedback card

NEw ProDUCTS

Compiled by Charles Warrington WA1RZW

HAMTRONICS

Hamtronics has announced the
new COR-6 module—a voice ID re-
peater controller combining COR cir-
cuits and a real-voice 1D on one
board. It can be used with transmitter
and receiver modules to make a sim-
ple, low-cost repeater.

A digital IC records up to 20 sec-
onds of your voice, using audio from
the repeater receiver. The unit in-
cludes tail and time-out timers, cour-
lesy beep, and a solid-state relay to
key the transmitter.

The kit price is $99, or the unit is
available wired and tested for $149. A
catalog is also available. For more in-

formation contact Hamtronics, Inc.,
65-F Moul Rd., Hilton, NY 14468-
9535; (716) 392-9430, FAX (716) 392-
8420, Or circle Reader Service No.
202,

B+K PRECISION

B+K has introduced their first digital

multimeter that is truly pocket-sized—
the instrument is only 4.4" x 2.2" x 0.4"
and weighs only 3.5 ounces with bat-
teries. The Model 2700 DMM mea-
sures AC and DC volts and resistance,
with data hold, range hold, audible
continuity test, diode test, bar graph,
and 3200 count LCD display.

Data hold freezes the display to
hold a reading. Range hold allows the
user to defeat autoranging and select
one specific voltage or resistance
range for all measurements. This is the
only pocket DMM to offer all these fea-
tures.

For more information, visit your fa-
vorite dealer or contact B+K Precision,
6470 W. Courtland 5t., Chicago, IL
60635; (312) 889-1448, FAX (312)
794-9740, Or circle Reader Service
No. 204,

SINCLAIR RADIO LABS

Sinclair Radio Labs has introduced
an intelligent site monitor for remote RF
transmitters and associated antenna
equipment. The AMV-6A measures RF
power from 1 to 990 watts in both the
forward and reflected mode simultane-
ously, allowing for easy VSWR calcula-
tions.

Near intuitive setup and program-
ming make this power monitor simple to

use, and no computer or other ancillary
equipment is required for installation.
The unit allows system power and
VSWR tests without disconnecting coax
lines.

For more information contact Sinclair
Radio Laboratories, Inc., 675 Ensminger
Rd., Tonawanda, NY 14150; (716) 874-
3682, (800) 288-2763, FAX (716) 874-
3682, Or circle Reader service No. 206.

PACIFIC SCIENTIFIC

The same commercial duty reliabili-
ty found in Redi-Line mobile electric
generators is now available in an elec-
tronic inverter to meet your portable
power needs. The Redi-Line model
DA121-24000Q solid-state inverier op-
erates from 12 VDC vehicle batteries
to run 120 VAC, 60 Hz equipment

wherever commercial power is not
conveniently available.

The new Redi-Line inverter will op-
erate sensitive electronic equipment
requiring a regulated output, including
personal computers, and is ideal for
equipment requiring up to 2000 watts
(continuous), 2400 watts (for up to 15
minutes), and surge output of up to
5900 waits, for loads like heavy-duty
power tools with high starting currents.
Power conversion efficiency is be-
tween B5-93%.

A brochure with specifications and
other practical information is available
for $4 to cover shipping and handling.
For more information contact Pacific
Scientific, Inquiry Handling Depart-
menl, 1084 Old Colony Road, Lake
Forest, IL 60045; (815) 226-3100, FAX
(815) 226-3080. Or circle Reader Ser-
vice No. 201.

TIARE PUBLICATIONS

Work the world with 1 watt! Make
contacts of over a thousand miles us-
ing just milliwatts! That's just a sample
of the fascinating fun you can have
with the new book Low Power Commu-
nications - Volume 2 - Advanced QRP
Operating.

Conceived, coordinated, and edited
by Richard H. Arland K7YHA, the
book's eight chapters were written by
some well-known QRPers, including
73's own Mike Bryce WBBVGE. Chap-
ters cover. QRP DXing, contesting,
satellites, antennas, sclar power, mi-
cro- and milli-watting, and DXpedition-

ing on a QRP
budget.

The book is
illustrated, and
is priced at
$19.95, It is
available from
your favorite
dealer, or order
direct from Tiare
(add $2 USA, $3 elsewhere for S & H).
For more information contact Tiare
Publications, P.O. Box 493, Lake
Geneva, WI 53147; (800) 420-0578,
{414) 248-4845. Or circle Reader Ser-
vice No. 203.

KANGAROO TABOR
SOFTWARE

Kangaroo Tabor Software has an-
nounced the new CAPMAN 2.0 com-
puter-assisted prediction manger. This
is a professional-quality IONCAP pack-
age that allows anyone to use the most
advanced propagation routine interfac-
ing with the ELNEC and MININEC an-
tenna analysis gain patterns.

CAPMAN is the versatile menu-driv-
en skyway analysis package devel-
oped by Kangaroo Tabor Software and
the prime author of IONCAP. CAPMAN
delivers IONCAP input file construction
and management, two integrated exe-
cute functions: the ability to view and
manipulate huge output files, and

graphical display of output parameters
for multiple target locations and time
periods.

This product contains a full-featured
location database and can be easily
customized. The CAPMAN package
requires a 386 or better PC or compati-
ble. The IONCAP program is included
in the CAPMAN package, which is
priced at $89 ppd. in the USA (else-
where add $3.50 S & H). For more in-
formation contact LUCAS Radio/Kan-
garooTabor Software, 2900 Valmont
Rd., Suite H, Boulder, CO 80301; (303)
484-4647, FAX (303) 494-0937. Or cir-
cle Reader service No. 205.

Aclypse Corporation has an-
nounced the ADR-1 Robot Kit, a little
something different for the ham who
has everything. The robot is 27" tall x
14" in diameter and weighs 16
pounds. The complete kit has an on-
board computer system that features
voice recognition capabilities, English

ACLYPSE CORPORATION

speech output, power motor drive, and
a battery with monitoring and recharge
system.

No electronics or advanced com-
puter experience is required. Con-
struction takes two to six hours and
requires no special tools, The robot
has its own operating system and
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a BASIC programming language is
built in. The complete kit is priced at
$299,

For more information contact
Aclypse Corporation, Ri. 2, Box 213H,
Worthington, IN 47471; (812) 875-
2852, BBS (812) 875-2836. Or circle
Reader Service No. 207.




BARTER 'N’ BUY

Continved from page 81

SERVICE..... MONITORS..... WANTED.....
SERVICE ..... MONITORS..... WANTED.....
..... Any late mode! ..... Test Equipment. .....

Call, (408)241-7376. BNB330
IT'S BACK! The return of the HW-8 Handbook!
Second printing. Modifications for the Heath QRP
rigs. First class mail $11. DX add $4 for air mail
shipping. Mike Bryce, WBBVGE, 2225 Mayflower
NW, Massillon OH 44647, BNB404

MAHLON LOOMIS, INVENTOR OF RADIO;
(patented 1872) by Thomas Appleby. (Copyright
1967). Available from JOHAN K.V. SVANHOLM,
N3RF, SVANHOLM RESEARCH LABORA-
TORIES, P.O. Box 81, Washington DC 20044.
Please send $25.00 donation with $5.00 for S&H.
BNB420

BROWNIES QSL CARDS SINCE 1939. Catalog &
samples $1 (refundable with order). 3035 Lehigh
Street, Allentown PA 18103, BNB430

QSL CARDS!!! Customize one of 26 standard
formats, or create your own design. FREE info-
packet (75 cent stamp appreciated). CHESTER
QSL's, Dept. A, 2 South Commercial, Emporia KS
66801. (316)342-8792, FAX (316)342-4705.
BENB434

BUTTERNUT ANTENNAS, NEW—in box. (2)HF6&-
VX, $125.00; (2)HF5B, $200.00; (2)HF2V, $110.00;
(1)HF7VX, $150.00. (210)435-6190. BNB435

RADIO DOCTOR VIDEOS for Repair and Align-
ment of HF Transceivers. Reviewed by Gordon
Wesl, January—73 Magazine. Videos for popular
KENWOOD, YAESU, and ICOM. ORDERS:
(800)788-1416 MC/VISA. Catalog: SASE (2
stamps): RADIO DOCTOR, 710 Teague Dr., Ken-
nesaw GA 30144, BNB442

FREE . . . Ham Radio DX Gospel Tracts, SASE:
N1GDP, RAR-OFC, P.O. Box 8, Harmony ME
04942, BNB443

REPEATER PROGRAMMING SOFTWARE.-Use
your PC and modem to generate DTMF tones.
Send SASE to KMSS, Box 771, Franklin IN 48131,

BNB460

GOOD DX LOCATION on the second highest hill
on the Eas! Coast. Four bedroom yellow brick
house, overlooking Sandy Hook Bay, 65' military
type tower. Call (304)462-5575. BNB505

CRYSTALS: High quality for your VHF/UHF

and SHF transverter projects. SASE. WA3IAC,

7148 Montague St., Philadelphia PA 19135,
BNB515

CELLULAR PHONE PROGRAMMING PACK-
AGE! Program/Reprogram cellular phone (s).
Change ESN and NAM. Change or Clone ALL.
$200.00 Complete. Call (419)351-7713. BNB520

CDROM-94 HAM RADIO CALLSIGN DATA BASE
Ham Radio Callsign Dalabase with hundreds of
PC Compatible programs, radio mods, TCP/IP
Usenet, Ham Radio Archives, FCC Rules & Regu-
lations, current exam question pools, and Canadi-
an Call Signs. Only $24.95, with Windows/DOS In-
terface. Includes shipping! Send check to:
CDROM, 2348 Karen Dr., #6, Santa Clara CA
95050 or call (408)241-7376 with your Visa or MC.

BNB540

- BUY - SELL - TRADE -
ALL BRANDS OF
2-WAY RADIOS &
ACCESSORIES
Call or White for

a Current
Fiyer

(406)252-9220
1113 Central Ave.
Billings, MT 59102

C.W. WOLFE COMMUNICATIONS

CIRCLE 20 ON READER SERVICE CARD

FULLY ASSEMBLED IN THE USA. (NOT A KIT), INCLUDING

Where’s the Loop? |

Wihai would you o in ihes comdo™ 1 incd the
'H-hjr' isfy 3 b el i W bapoom The wanaons
with 2 coaled il Onhy the TV in the aca
condo heard me SY. A ham with an Omail.oop
pind hinz on hes fool was alkine o cven

oy, So 1 put ong up Jduring the SeporBowd
when all the acighbors were basy, fod il with coax, Now ['m gciting
ool oo -0 b UL Aakd S5 5 6 1 - E

2m 559 Jd0m $79 75 or S80m S99

160m $139

Antennas West Order Icchnote 57 InfoSI
Bax 50062 Provo UT 4605 Hotline 800-926-7373
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HICROPHONE, SWITCHES AND FULL DOCUMENTATION
- BKHz SAMPLE RATE - GREAT FOR BEACON OR FOX HUNTING
- 3138 DC SUPPLY - SAVE YOUR YOE DURING A CONTEST
- B OHM SPEAKER OUTPUT - 100 YEAR NEMORY WITHOUT POWER
- LINE AUDIO OUTPUT - EXACT SOUND EMULATION
- REPEATER/STATION LD. - 60 SECOMDS REC/PLAY
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Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

THE ANSWER IS GAP TECHMNOLOGY = THE ANSWER 1S GAPF TECHNOLDGY

1691 MHz Weather
Satellite System

1691 MHz Pre-amp.
model TS-1691-P. Amp $250

1691 MHz Receiver
model TS-1691-Recvr $450

Decoder Board & Software
model TS-VGA-SAT4 $349

| Low Loss (microwave) Coaxial Cable (65ft)

with connectors.

model 1691-coax ass'y $65
| Track |l Satellite Orbital Program. Tracks ALL
satellites, world map, print out $99

| 1691 MHz Loop Yagi Antenna

model 1691-LY(N) $99

1691 MHz Loop-Yagi Extension

| model 1691-LY-XTN $85

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

@ =
| e 2l
SPECTRUM INTERNATIONAL, INC.
Si

Concord, Mass. 01742, US.A.
Phone: (508) 263-2145
Fax: (508) 263-7008

Post Office Box 1084, Dept. §
CIRCLE 183 ON READER SERVICE CARD

An Antenna with No Earth Loss?

Yes... the answer is GAP'S
revolutionary technology.

! if you're looking for an anten-
na that can out perform the
" | pthers and give you the edge,

you're looking for @ GAP. The

Chalienger DX-VHI is the
revolutionary design  that
I answers your Oemands for
multi-band operation and
uneguale] efficency with low
nosse. This s the tachnology
that shmmates Earth Loss
GAP delrvers trom an elevated
feed your power doesnt
disappear into the ground. Put
it up. Turn it on. No tuning. No
frustration. GAP delivers
everything but the hassies.
And — GAP delivers at a
AMAIING fraction of the cost of the

"'sp-called'’ competition.

MOILINTS
BALCKTARD |
R ROOF |

The Challenger DX-VIll

BOm afen P8 15m 18w Ve Gm o

$259

Plus Shipping

Al put
wiliciency.
AN pwt
perfarmancs

s s
ANTEMNA PRODUCTS ¥ Lo

6010 Bxsg. B
N Oi2 Doie Hwy
Vero Beach, FL 32967

THE ANSWER IS5 GAP TECHNOLOGY » THE ANSWER IS GAP TECHNOLOGY
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Where's the Fun?

The 10 meter test had started. and | expected the band
to open about the time | arrived at the motel. Rig and
gel cell were in the trunk. Maxi-J was night beside.
rolled up mside the launcher pail. Room with a view.
Maxi takes off from the balcony sloping down 1o a tree.
His tail ships under the door. And 'm 3@ m Jipan. lufo
J-10 315 J-17 J-20  J-30 J<40
39 2 47 49 39 89 g
Add 56 Post & Handling USA & Canada 514 others

AntennasWest Order Hotline:
Box 30062-S. Provo UT 84605  800-926-7373

CIRCLE 132 ON READER SERVICE CARD

UHF REPEATER

Make high quality UHF repeaters from
GE Master Il mobiles!

» 40 Wan Mobile-Radio $189
= Duplexing and tuning information 12
» nformation without radio 340

Versatel Communications

Orders 1-800-456-5548 For info. 307-266-1700
P.O. Box 4012 » Casper, Wyoming 82604

CIRCLE 259 ON READER SERVICE CARD

'V ELECTROMAGNETIC FIELD

potentially
electromagnetic fields. AlphalLab’s handheld TriField™
Meter measures AC electric fields, AC magnetic fields
and radio/microwave power density. Find ground faults,
AC current wires or measure high-field generators with
the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify
poorly grounded or shielded equipment, high VDT or
fluorescent light fields, distinguish hot vs. ground wires
with Electric setting (.5 — 100 kV/m, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, etc.
on RF/microwave setting (50 MHz to 3 GHz, .01 to 1

Reduce exposure to

mW/cm?2).

harmful

METER V

Electric and magnetic settings are omnidirectional,

measuring full magnitude of fields without the need to

reorient the meter. Price of $145 includes delivery and @ %

one-year warranty.

Alphalab, 1272 Alameda Ave, Salt Lake City, UT 84102
Call (801) 532-6604 for speedier service or free
literature on Electrumagnetic radiation health risks. "'

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

" “FIBERWHIPS”

Mobile HF Antennas

@ |

MODELIMTR MHZ | |

HFA 8 500-54.0 I
HFA10 280-297

HFA12 2489-2499
HFA1S 21.0-2145
HFA17 16.1-188
HFAZ0 140-1433
HFA30 10.1-10.15
HFA40 7073
HFATS 3540

MADE

IN U.S.A.

1778

+26.00 S&H
(SC Residents Add
5% Sales Tax)
Check in Advance
orC.OD.

HEAVY-GAUGE
NICKEL-CHROME
BRASS FITTINGS
250 WATTS POWER
APPROX. 8" LENGTH
AVAIL. IN BLACK

ASA
PO Box 3461
Myrtie Beach, SC 29578

1- 800 - 722 - 26817

Wl .-.l‘hhﬁ."-‘uhqn\-‘.h‘.hl-n--n-u'll.-uq.nl- - e m b e

il I AR R AR LR R R AR R AL LR L e m s e ey ey

75 40 30 20 17 15 12 w0 @

NO TUNERS
NO RADIALS
NO RESISTORS
NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.

*See review InOcl. 73,1984  “Sepl. 73,1885  March 73, 1986
CQ, Dec. 1588 Mar. W.R. 81

BILAL COMPANY
(| 137 Manchester Drive

~) Fiorissant, Colorado 80816

—_

—

- v (719) 687-0650

I
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CB-TO-10 METERS

We specialize in CB radio modification
plans and hardware. Frequency and FM

conversion kits, repair books, plans, high-
performance accessories. Thousands of
satisfied customers since 1976! Catalog $3.

CBC INTERNATIONAL

LOU FRANKLIN/KENH
P.O.BOX 31500X, PHOENIX, AZ B5046

Ownoeg

HamWindows
Your gateway to the world.
Software that combines the amateur radio
with a personal computer.

HamWindows, Inc., 2121 E Pacific Coast Hwy.. Suite 120C
Corona del Mar, CA 92625

(T14)729-4227 FAX (714)644-6277
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DACRON ROPE, WHY RISK FAILURES with aerial
supports? Strong, high UV resistant, non-stretch
Military Type black DOUBLE (unlike our competi-
tors' single) braided Dacron. 3/32": $.06/it., 3/16"
(770 Ib. test): $.11/ft., 5/16": $.16/ft. DAVIS RF CO.
24 HOUR ORDERS: (800)328-4773. BNB557

DON'T BUY QSL CARDS UNTIL YOU SEE MY
FREE SAMPLES. Also | specialize in custom cards
and QSL business cards. Write or call for free sam-
ples and custom card ordering information. LITTLE
PRINT SHOP, Box 1160, Pflugerville TX 78660.
(512)990-1192. Mastercard and Visa now accepted.

BNB535

WANTED: Western Electric tubes and other tube
audio equipment. (800)251-5454. BNB615

DUPLEXER TUNING GUIDE. A complete booklet
showing step-by-step instructions on tuning all types
of duplexers. Included is theory of operation, de-
tailed diagrams and much more. Send $9.95 plus
$2.50 s&h to RGM PUBLICATIONS, 533 Main
Street, Hillsboro NM 88042. For faster service using
a major credit card call (505)895-5333 and order to-
day. 30 day money back guarantee. BNB6E35

SATELLITE EQUIPMENT Best $$$ USA. (800)851-
6534, BNB640

UNIVERSAL PROGRAMMERS Data |10, XELTEK,
Logic Devices, Magic 10, EETools, Needhams, from
$399.00. EPROM programmers from $117. Call for
free catalog. (408)241-7376. BNB645

VHF-UHF-SHF Large SASE. VHFer, P.O. Box 685,
Holbrook AZ 86025. BNB660

QSLS—ELEGANT, AFFORDABLE. Samples $1
(refundable with order). AACO, Dept. S47, 1639
Fordham Way, Mountain View CA 94040. BNB670

HAM RADIO REPAIR- All makes and models. Fast,
Professional Service. AFFORDABLE ELECTRON-
IC REPAIR, 7110 E. Thomas Rd., Scoitsdale AZ
B85251. (602)945-3908. BNB700

ROSS' $$85 NEW JULY (ONLY) SPECIALS. SAVE
TIME AND MONEY HAVE MODEL NUMBER AND
MANUFACTURER READY WHEN YOU CALL OR
WRITE. KENWOOD, LH-3, $35.00; PB-10, $40.00;
TH-315A, $340.00; TH-22AT, $250.00; AEA PK-
232MBX, $298.00; PK-64A/HFM, $145.00; ALINCO
CALL; YAESU FT-416/258B, $255.00; FT-470,
$355.00; ICOM 3230, $635.00, BP-23, $30.00; BP-
70, $63.00; 707 $815.00;; 04AT, $250.00; 471H,
$1,150.00; MFJ 815B, $53.50; 1264, $3.00; 12865,
$14.00; BENCHER CALL; BUTTERNUT CALL;
CUSHCRAFT A3WS, $250.00; AR-270, $57.00,
TELEX HY-GAIN, HAM-1V, $325.00; T2X, $360.00;
RF CONCEPTS CALL; MIRAGE CALL; LARSEN
CALL. LIMITED TIME OFFERS. LOOKING FOR
SOMETHING NOT LISTED OR HARD TO FIND?
CALL OR WRITE. OVER 9000 ham-related items in
stock for immediate shipmenl. Mention ad. Prices
cash, F.O.B. Preston. HOURS TUESDAY-FRIDAY
9:00 TO 6:00, 9:00-2:00 P.M. MONDAYS. CLOSED
SATURDAY & SUNDAY. ROSS DISTRIBUTING
COMPANY, 78 SOUTH STATE, PRESTON ID
83263. (208)852-0830. BNB707

ELECTRON TUBES: All types and sizes. Transmit-
ting, receiving, microwave . . . Large inventory =
same day shipping. DAILY ELECTRONICS, 10914
NE 38th ST. Suite B-6, Vancouver, WA 98682.
(800)346-6667 or (206)896-8856. BNB719

MINIATURE POLICE RADAR TRANSMITTER One

mile range, $41 assembled, $31.00 kit. 2025 Cold-

water Rd. Bldg. 100A, Fort Wayne IN 46825.
BNB725



SKYWARN SPOTTER'S & STORM CHASERS:
""Storm Spotter’s Video Field Guide™ now available
on VHS. Leam how to intercept and monitor devel-
oping tornadoes. Thorough spotter training with
beautiful computer storm simulations, vivid storm
video examples, narrated by personable TV mete-
orologist. Million times better than any slide pre-
sentation. $24.99 each plus $2.00 shipping to:
Dave Oliver, P.O. Box 3372, Amarillo TX 79116-
3372. BNB750

HAM RADIO REPAIR—Prompt service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

PALOMAR PD-800 Digital Display, cables and in-
structions to install in Kenwood TS-520, $100.00.
N2PTF, (315)684-3045. BNB760

WANTED: HAM EQUIPMENT AND OTHER
PROPERTY. The Radio Club of Junior High
School 22 NYC, Inc. is not only the Big Apple's
largest Ham ciub but also the nation’s only full
lime, non-profit organization, working to get Ham
Radio into schools around the country as a theme
for teaching using our EDUCOM-Education Thru
Communication-program. Send your radio to
school. Your donated amateur or related property,
which will be picked up or shipping arranged,
means a tax deduction to the full extent of the law
for you as we are an IRS 501 (c) (3) charity in our
fourteenth year of service. Your help will also mean
a whole new world of educational opportunity for
children around the country. Radios you can write
off, kids you can't. Enjoy summer by helping some-
one else and yourseli. Please, wrile-phone-or FAX
the WB2JKJ 22 Crew™ today: The RC of JHS 22,
P.O. Box 1052, New York NY 10002. Telephone
(516)674-4072 or FAX (516)674-9600. Young
people, nationwide, can get high on Ham Radio
with your help. Meet us on the WB2JKJ CLASS-
ROOM NET: 7.238 MHz. 1100-1230 UTC and
21.395 MHz. 1300-1900 daily —ALSO— at the
ARRL Southwestern Div. Convention in August.
BNB762

JOIN TAPR-TUCSON AMATEUR PACKET RA-
DIO (non-profit developers of the TNC). Member-
ship benefits include: supporting the development
of new communications technology, quarterly
newsletler, low-priced soflware/shareware, 10%
discount on kits and publications. $15/year (foreign
higher). Visa/MC accepted. When joining, mention
73, receive TAPR Packet Radio General Info book-
let ($7 value)! (817)383-0000. Mail:8987-309 E.
Tanque Verde Rd. #337, Tucson AZ 85749-9399.
BNB765

SERIOUS ABOUT SOLAR POWER? The PVSP
starter kit comes with a 32 watt Solarex VLX panel
and a ten amp Sunlogic charge controller. Special
introductory price $275 plus $7 shipping. SUN-
LIGHT ENERGY SYSTEMS, 2225 Mayflower NW,
Massillon OH 44647, BNB774

FOX TANGO NEWSLETTER Collectors £dilions.
Call for years available, entire library, $30.00.
Great for Yaesu enthusiast. INTERNATIONAL RA-
DIO & COMPUTER, INC. (407)489-5609. BNB776

LET ME SHOW YOU the tips and techniques of
amateur astronomy. CLEAR SKIES QUARTERLY
NEWSLETTER, $19.00. MC/VISA/AMEX,
(800)501-3003. BNB790

AGGRESSIVE SALES REPRESENTATIVE seek-
ing additional employment. Would like to sell ama-
teur radio equipment. (910)299-1298. BNBS00

[ THIS MONTH'S GOODIE FROM THE CANDY STORE

: [ KENWOOD THM-2414 -,
m. Unider

sinﬂusﬂhpmllil.mm.mim

—— $345.00
Crushcraft, Alinco, Elc. ABLT.O.
MFJ 38s5C $309.50
Owgr S000 Ham Bams in Stock, all Prces, Cash FOB Presaon
More Specais . HAM-ADS Loolung For Something Not Listed ™7
Cailor Wrtg. To save time and money, have the model number reacly

Today (208) 852-0830
ROSS DISTRIBUTING COMPANY
78 S. Siate Street, Preston, id. 83263

Hours Tue.-Fri. 9-6 - 8-2 Mondays. Closed Sat. & Sun.
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Field Day G5RV QuicKits"

orraied by Anienna Wesd Box 500825, PFrowe. UT 84005

Fast & Easy To Bulld
» Faii-Safe visual inst ruct nns

= Double Size GSHV 85855

* No measuring or culling - Fm:.m'.]h“* c39.95
* Everything incCluded 102 fi 50-10 Dipole

# Fimich antenns in minufes - Hall Size GSRY $29.93

B v ey = e P 51 i 40-10 dipole

o Ki * Quarier Sire GHRY $15.95
Kinkprool QuietFlex wire 26 ft 20-10 Dipole

* Fully insulated, wx scaled,
nectasde hive moiie design
Tume All Ramds imcl WARC

Want Flams, Petterns, Data?
n&:rﬂmt:mulﬂ-mm

= Reacyhlads |02 b GSHV 5000

= Hwadyhlade 51 b GSHV/T  HO00

= 20 Daewon 2508 Hne 185
Order Hot-Lins: Add 85 P&H

1-801-373-8425
CIRCLE 296 ON READER SERVICE CARD

e AMIGA AND COMMODORE SUPPORT SERVICES (=™

Now utilize the same repair facilities
used by dealers and other
Commodore service centers. Take
advantage of direct low pricing, fast
turn-around (24-48 hours), extended

For every piece of equipment repaired and retumed to our customers, we
will include one of the following FREE:

* A Commodore or Amiga diagnostic diskette (510.00 value).

» A Commodore Diagnostician or Amiga Troubleshooter (510.00 value).

warranties, service contracts, low-
cost system upgrades (such as 1
MB Agnus), Toaster problems and
most important —PROFESSIONAL
SERVICE.

SPECIAL

Between now and August 15th, every customer who sends
us their Amiga for repair has the option to purchase
“Where in the World is Carmen Sandiego” software for the
low price of $10.95, while supplies last.

LIMITED TIME OFFER

CALL FOR RETURN AUTHORIZATION NUMBER

GLOBAL UPGRADES, INC.

3 CHESTNUT STREET, SUFFERN, N.Y. 10901
914-357-7339 » FAX: 914-357-6243

1-800-426-8693

HCIIJ'FIE 96 E.T. MON.-FRI.

COST OF SERVICES*®

AMIGA COMMODORE
FLAT RATE LABOR FLAT RATE LABOR

AS00 $55| A3000 S119|Cé64 52511541 530

A2000 $85| A4000 CALLIC128 245(15/1 $35

*PLUS UPS SHIPPING CcCDTV 560

CALL FOR PRICING ON MONITOR REPAIR & OTHER ITEMS WE SEHULEE/
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Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

i "ONLINE" US, & INTERNATIONAL N
CALL DIRECTORY
OVER A MILLION CALL SIGNS
Hamcall online service gives G:-u ALL hams
via your computer & modem. Updated each

month! {}nfﬁ 29.95 per year. Unlimited use -
a day

24 hours - you pay for the phone call.
800:282-5628 * 703:894-5777 * FAX 703:894-9141

&> )
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5 UCHKMASTER

P UBLIBHING
Roule 4, Box 1630
hbinsrml, Virginks 23117

Say You Saw It In
73 Amateur Radio Today

GIVE YOUR

HR-2510 HR-2600

the same featwres as e

“BIG RIGS”

CHIPSWITCH

4773 Sonoma Hwy. Suite 132

Santa Rosa, CA 95409-4269
Write or call (70T) 539-0512 for FREE information
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T

™ (Quality Microwave TV Antennas

| WIRELESS CABLE - IFTS - MMDS - Amatewr TV
mmﬂﬁm-mu-um
. Dish 319995
= 36-Channel Dish System 514955
* 20-Channel Dish System 512495
o [ptonal Commercy Grid Antenna (nol shoen | A3d 550 00
= ¥Yag Antennas Comporents, Cesiom Tumng Awalabie
» Call or wifle [SASE| for “FREE™ Cataing

i PHILLIPS-TECH ELECTROMICS
Dish System P.. Box 8533 « Scottsdale, AZ 85252
LIFETiMe  (602) 947-7T700 ($3.00 Credit all phone orders)
WARRANTY  MasterCand » Viga  Amencan Express = COD's » Cuantity Pricing
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P.O. Box 388
E HAMPSTEAD, NH 03828

603-329-8995

PUITTING THE AMA TE UM BACIC 1M FADIE FAX 603-329-4499

FUN-KIT LINE
IMPROVED! SMART BATTERY CHARGER KITS

(CONT. DUTY CHARGER FOR LEAD-

P . ACID/GEL CEL). USES UC3806 |.C., QUALITY
| = ‘I Il COMPONENTS: PCB MOUNTED PWR XFMR,
©. . W ,\uETER ENCLOSURE & ASSEMBLY

MANUAL 1107220 VAC, 50080 HZ. NOW
HAS REVERSE BATTERY PROTECTION, TRICKLE START UP,
LARGER HEATSINK, IMPROVED SOFTWARE, AND
PROVISIONS FOR EXTERNAL CURRENT SWITCHING.

MODEL (BCXOO CELLS VOLTAGE

BCOS 3 8 O,

BCOA 4 80w

BC12 5 1200

BC14 7 14.0v

BC18 8 18.0v

BC20 10 20.0v
BC-XX COMPLETE UNIT WITH ENCLOSURE...............3 84,05
BC-XXA BCXX W/O ENCLOSURE OR METER........ ... 5 4495
BC-XXB BC-XXA LESS XFMR. .............. v 3 04,85

BCO4, THE PAUL BUNYAN OF BATTERY CHARGING. FAST
RECOVERY FOR @ OR 7 CELLS. ALL FEATURES OF BC-XX. UP
TO 5 AMP CHARGING RATE, 10A METER, HEAVY DUTY XFRM,
APPLICABLE TO DEEP CYCLE HIGH POWER USAGE. ALL METAL
35" X B.5" X 10" ENCLOSURE. EXTERNAL HEATSINK. 110 VAC 50
HZ ONLY ABOUT13LBS .. $100.05

“SMART" SOLAR CHARGER FOR LEAD-ACIDY GEL-
CELL BATTERIES CHARGE YOUR BATTERIES WHEN THE
POWER IS OFF' CHOOSE SAME VOLTAGE RANGE AS
BCXX. MEEDS SOLAR PANEL £ VOLTS HIGHER THAN
BATTERY VOLTAGE $ s
KRO1, CURTIS KEYER KIT USES THE B044ABM CHIP
£12 VDC. KIT INCL. CIRCUIT BOARD, AUDIO AMP. AND PARTS
SUPPORTS LAMBIC KEYING, ADJUSTABLE SPEED, 5 - 50 WPM.
KEY AND ENCLOSURE NOT INCLUDED . $3665

ViSA, MASTERCARD, CHECK OR MOMNEY ORDER ACCEFTED
USA SHiP CoaT $5.00 romR 15T 5100 $1.00 von EA. ADD'L 5100

CIRCLE 228 ON READER SERVICE CARD
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N pruning, . i No knnbs o bt
TNT s No-tune on B0 ow, 40, 20, 17, 12, 10 TNT /2 is No-tune on &,
2, 10 Work other bands w/ tuner. DX &k Gain risc w/ freguincy.
Roadv 1o Use wenk -prood No Traps or Rosistors
Includes spdation ' Insulated 0 300V
balun & 99 fi RCEx Rated 300 Warts

The mndern oax-fed s +5
Mm $89." %

orrsion of thy chessac .
135/t long

INT2 $79." .3

Windom &7 ft. long
e 801-373-8425

Yockiots the- 5208 ppd

Antennas West

Amateur Radio Language Guide

= Hundreds of phrases. especially for the ham radeo operalor
= Vol. 1 - French, Spanish, German, Japanese, Polish

« Vol. 2 - Swedish, ltalian, Portugese, Croatian, Norwegian

» Vol. 3 - Russian, Danish, Czech, Korean, Hawaiian

= Vol. 4 - Chinese, Duich, Finish, Romanian, Vielnamese

= Vol. 5 - Hungarian, Arabic, Phillipino, Turkish, iIndonesian
Send $10. per volume U.S., $12 outside U.S. to:

ROSE, P.O. Box 786, Mundelein, |i 60060-0796
Speak To The World

CIRCLE 134 ON READER SERVICE CARD

g = e .
- 10 i T .- TV
i r i '.I.- .
Kol fost inodes vartfe
v 3 « in B
. Wl el -l s
15 m‘ JF,..
; bR i -
e

Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

How To Get Started

In Packet Radio

Enter the exciting
world of packet ra-
dio today with How
To Get Started In
Packet Radio. Dave
Ingram, K4TW]J,
wrote this begin-
ner s guide to
packet radio in an
easy-to-understand manner. It starts with
a non-technical description of packet ra-
dio, followed by chapters that include
getting started, setting up your station,
networks, BBSs, portable and high-fre-
quency operation and even a Packet Ra-
dio Equipment Survey. There’'s also an
appendix that includes circuits for inter-
facing equipment. Join the most excit-
ing and rapidly growing area of ham
radio today! Order your copy of How To
Get Started In Packet Radio book for
only $9.95! (plus $2.00 S&H).

PRUNARA

NATIONAL AMATELR RADIO ASSOCIATION

P.O. Box 598, Remond, WA 98073
Orders Only 1-800-GOT-2-HAM

Inquiries (206) 869-8052

e T N T S Se————
CIRCLE 223 ON READER SERVICE CARD

CALL US

TODAY!!
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EVERY ISSUE OF

73 Amateur RadioToday
on Microfiche!

The entire run of 73 from October,
1960 through last year is available.

Youcanhaveaccesstothe treasures
of 73 without several hundred
Eounds of bulky back issues. Our

4x fiche have 98 pages each and
will fit in a card file on your desk.

We offer a battery operated hand
held viewer for $75, and a desk
model for $260. Libraries have
these readers.

The collection of over 600
microfiche, isavailable asanentire
set, (no partial sets) for $285 plus
$5 sh:ppm§ SU A). Annual
updates available for $10.

Satisfaction guaranteed or money

|
back! BUCKMASTER

Route 4, Box 1630
Mineral, Virginia 23117
703:894-5777-800:282-5628
Internet: info@buck.com

e Fax 703:894-9141 @
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AMIDON TOROID COIL FORMS AND KITS for
Ham projects. Interest to Radio Amateurs, large
stock on hand. IVAN JOSEPH, 3116 West Jarlath

St., Dept. 73, Chicago IL 60645, (312)465-8683.
BNB805

R-390A—SALES—SERVICE—PARTS. Info
SASE: MILTRONIX, P.O. Box 3541, Toledo OH
43608. BNB813

FREE IBM SHAREWARE AND HAM CATALOG.
Morse Code Computer Interfaces, $49.95. DY-
NAMIC ELECTRONICS, Box 896, Hartselle AL
35640, (205)773-2758, FAX (205)773-7295.
BNB815

MORSE CODE MUSIC!-Do Aerobics, Sing, or
Jog, while leaming code! Sensational new dis-
covery and now the secret is yours! Order THE
RHYTHM OF THE CODE cassetite today! $9.95
ppd KAWA RECORDS P.O. Box 319-S, Wey-
mouth, MA 02188. The HIT of the Dayton Hamven-
tion! BNB824

WANTED: Kenwood R600 Receiver; also McKay
DYMEK DP 40 pre-selector. Rick, NENVG,
(510)687-2719. BNB825

OVER 3500 AMATEURS WORLDWIDE ARE us-
ing Bandmaster Quad Antennas. Discover why.
Free calalog. AAE, 3164 Cahaba Heights Rd.,
Birmingham AL 35243. (205)967-6122, (205)970-
0622 FAX. BNB830

THE ANARCHIST'S BBS is a resource for anar-
chists, invesligators, researchers, computer hack-
ers and phone phreaks. Catagories incude: Com-
puter hacking, investigation techniques, Telecom-
munications technology and Surveillance. Call
(214)289-8328 for free trial access. BNB831

FCC COMMERCIAL LICENSE PREPARATION
RADIOTELEPHONE-RADIOTELEGRAPH. Latest
home study fast easy audio video. Q & A pool
disks, FREE details WPT PUBLICATIONS
(800)800-7588. BNB840

ELECTRONICS GRAB BAG! 500 pieces of new
components: inductors, capacitors, diodes, resis-
tors. $5.00 postpaid. ALLTRONICS, 2300 Zanker
Rd., San Jose CA 95131. BNB855

WANTED: COLLINS ANTIQUES, anything old
from, speakers, receivers, transmitters, and all ac-
cessories, any condition. Top $$% paid. Rick.
(800)462-2972 anylime. BNBB65

SGC, INC., an HF SSB radio manufacturer has
openings for technical sales and support persons.
Must have general class license, good verbal and
written skills. Knowledge of marketing, dealer net-
works and marine industry helpful. Must be willing
to travel. Send employment resume and salary his-
tory to. SGC, INC., PO Box 3526, Bellevue WA
98009 USA. ENB880

SCHEMATIC DESIGN PROGRAM. Free brochure,
write Dept. 7, SCHEME-ADDICT, 8622 West 44th
Place, Wheat Ridge CO 80033. BNBS05

PRINTED CIRCUIT BOARDS for 73, QST, etc.
Club orders welcome. US orders deduct 20%. Free
list. B-C-D ELECTRONICS, Box 20304, 858 Upper
James St,, Hamilton, Ontario, Canada L9C 7M5.
BNB910

WANTED: BUY AND SELL Al types of Electron
Tubes. Call (612)429-9397, Fax (612)429-0292.
C & N ELECTRONICS, Harold Bramstedt, 6104
Egg Lake Road, Hugo MN 55038. BNB915



i -

COMMODORE 64 HAM PROGRAMS-8 disk sides ULTIMATE MODIFICATION BIBLE :::n:ﬂ v ard Ndws s i 1}:::;‘ ﬁ:&fﬁ:ﬂ ::w. iIm!:_‘) (e
over 200 Ham programs $16.95./$.29 stamp gets MOST COMPLETE, signal pouch, _

unusual software catalog of Utilities, Games, Adult GREATEST IN IT'S TIME | ! ! bt b o dorabge by P A

and British Disks. HOME-SPUN SOFTWARE, Box OVER 195 MOD. HAM BADIGS. pend i the aparmart cioset of patio doonway ASch Plco~J 10 window
1064-BB, Estero FL 33928. BNB917 OVER 50 MOD, CRYSTAL CHARTS.

OVER 15 SCAENER NMOD. Carry Pico-J with you iof smergeroes. Hang m e motel when on the

TER METER RADIO MOD.

HERO ROBOT AND ROBOTIC EQUIPMENT GVER 200 PAGES OF INPO.

road He mproves e, boosis recepion. saves bafleries
PRco=J comis ready lor work with 727 salated oosxal teecline and gold

giass of cufiam rod. He needs no mdals kor broadband ow-
angs omnl hatways gan
|
pan BNC. Typical edge-to-edge SWH under 1.2:1. Hand-crafted in e

OWNERS; board repairs, IC programming and as- KDC SOUND 1-800-256-9895 g o A o
. i 5 PINE MEADOW 29.95 Info § s niennas yest
et e o s | [, B, e
. i — e J = =
2927 East Washington Ave., Madison W1 53704, CIRCLE 151 ON READER SERVICE CARD CIRCLE 89 ON READER SERVICE CAHD
(608)249-5577. BNBS20

i mateur and commercial, profes- FOLD"AWAY
:igr?a?::r:nll:?a‘: Fisher Wiﬁﬂ. 6866 ‘:‘Jp F!vaer Bugcatcher ANTEN NA MOUNT

Rd., South Whitley IN 46787. (219)723-4435.

HRER “The SERIOUS HF Mobile Antenna"
SERVICE..... MONITORS ..... WANTED..... Unmatched in Quality
SERVICE ...... MONITORS ..... WANTED..... Unmatched in Performance
..... Any late model ..... Testequipment. .....
Call, (408)241-7376. BNB945 CALL OR WRITE FOR
FREE BROCHURE
RF TRANSISTORS AND TUBES NEEDS DEAL- GLA SYSTEMS
ERS and repair shops for 25C1969, 2SC28789, B £ Ll
MRF455, 25C1307 and more. WESTGATE 903-527-4163 e~ ot
(800)213-4563. BNB950 We can supply everything you need for that Ty T o o
BIG moblle signal you have always wanted! FOLDS TO ALLOW DOORS TO OPEN
FREE HAM GOSPEL TRACTS. SASE. N3FTT, by, ooyl adierrnce FOR MINI VANS: AND UTILITY VERHICLES
5133 G Clift Heights PA 19018. BNB960 desig part &?? BOLTS TO TRAILER HITCH OR FLAT PLATE
ramercy, (Aifton Heigits ' Are you ready to own the BEST??? | 5,ppoRTS LARGE HF MOBILE ANTENNAS
HENRY ALLEN WBSTYD — TINA ALLEN NON FOLD OVER MODEL ALSO AVAILABLE

PRINTED CIRCUIT BOARDS for projects in 73,
Ham Radio, QST, ARRL Handbook. List SASE. sl Sl
FAR CIRCUITS, 18N640 Field Ct., Dundee IL ! ¢

60118, BNB966 Sell your product in 73 Amateur Radio Today

Call Dan Harper today. . . 1-800-274-7373
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HANDY TALKY CASES, black or camouflage,
$8.95; personalized, $14.95; desk stands, $8.95;
specify make & model, add $8.00 for s/h. Send ~ .
SASE for catalog. R. THOMSON, 165 Wellington .ILVEI' WlSh

St., Suite 28010, Barrie, Ontario, Canada, you had 2 l"cldal‘ oun Subscribe to

LANTWI. A in your car? /73 Amateur
=0 Radio Today

Call
800-289-0388

AZDEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RA-
DIO, INC., 10715 SW 190 St. #9, Miami FL 33157.
(305)238-3327. BNB979

ROTOR PARTS ROTOR SERVICE, ROTOR ac-
cessories: Brak-D-Lays, Quik-Conneclts, Pre-Set
mods. NEW models for sale. Free catalog.
C.A.T.S., 7368 Slate Road 105, Pemberville OH
43450, BNB996

A FLYTECRAFT" SFZ
Indoor Multiband HF Antenna

Work all 7 HF bands between 40 and 10 meters! @ Adjust-

et Séll Your
New & Used

awesome Answer!

' ic-l ' ' able height between 7' and 12 for use between floor and
This magic-like little box activates any radar Coiiing Dioatarics to 310, ¢ Grosk T ot hoar s atsl

detector within 3/4 of a mile. Watch the brake lights @ Top quality construction — bright 6063-18 aluminum,

G come on the speeding sports car that just flew by. o e o O s
ea r Keep those speeding big trucks from eating your ings. 'm s ;ﬁﬁ NN S
I B y..9 bumper. The ZAPPER is al0GHz amateur transmit- e et it gt
- : and dismantles casily and quickly. @ Complete i '
IN DARTER "N BUY || | | wrtresieofacieume pack cpenesona9vbaney, | | s ey il »Completc et
Complete with road game "Trolling for Tailights". to install antennas keep you off the air!
| $40°% Enjoy St o O
Classified Ads Work! Built & tuned only Plus $50088H | | Your ie: PLYSECRART™
E Simi Valley
Call Judy Walker TRANSEL Qso’s v
TECHNOLOGIES Wi for Visa/MC/Inf,
tOday at % MADE IN USA a“/l/ g-r-j;;._ifm;
123 East South Street FH“;:": "“"m
Harveys burg, Oh 45032 S F Z tr SFZ.75 Helival.
1-800-2 74'7373 , Lo i 4 $129.95 + $10 SH
= CIRCLE 11 ON READER SERVICE CARD CIRCLE 251 ON READER EEHVIEE_E_AHD
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Number 29 on your Feedback card

PRropPAGATION

Number 28 on your Feedback card

Ranpom outPUT

David Cassidy N1GPH Jim Gray Wi1XU
Jim Gray W1XU
210 East Chateau Circle 304005 Wow. s
Payson AZ 85541 Nighttime DX between local sunset

high-level employee of a well-known
national service organization, outlining
a possible funding source. | asked him
to send me some info so that | could
prepare a proposal for his organiza-
tion, but he never did. | don’t have this
gentleman’s phone number (I know,
that's my fault), so that avenue turned
into @ dead end (at least so far). That
was disappointing, because a single
source of funding would have made
this idea an immediate reality. | was
(and am) willing to do all the organiz-
ing work, travel, and whatever else it
takes 1o get this going, but a commit-
ment of funding from a major organi-
zation sure would make it a lot easier.
When you take out the flakes,
kooks and nuls, | received approxi-
mately 60 responses from people all
across the country, pledging their sup-
port. Over 100,000 people cast their
eyes upon these pages every month
(if you believe the research that shows
mosl magazines are read by at least

and sunrise ought to be good-to-excel-
lent on days marked Good (G) on the
chart, and often on Fair (F) days. Thun-
derstorm actlivity usually abates several
hours after sunset, but QRN will ob-
scure weak signals. Day and night short
skip will occur on many days, with day-
time skip averaging up to 1,000 miles
and nighttime skip up to 2,000 miles.
Beware of high absorption levels around
local noon.

B0 and 160 Meter Bands

Forget any daytime activity, but when
conditions are Good (G) you may well
discover occasional DX at night, espe-
cially when QRN from thunderstorms
isn't present. There will be few, if any,
really good DX contacts on 160 or 80
during July. Short skip at night, however,
can be pretty good out to about 1,000
miles or s0,

Always listen to WWV and the propa-
gation forecasts at 18 minutes after any
hour, when up-to-date reports of Boul-
der K and A indexes are given along
with solar flux readings. 73]

I'm Back!

You thought you'd gotten rid of me,
didn’t you? You thought, “Cassidy has
finally stopped beating his head
against the wall and given up,” didn1
you? Ha, Ha Ha . . . No such luck!

Actually, an overwhelming number
of readers called or wrote, demanding
that | break the self-imposed silence
and resume wriling this column (OK,
OK, it was only 12 letters). To that
brave dozen go my heartfelt thanks. If
you're wondering why | took a few
months off, it's simple. One, | was try-
ing to put together the Amateur Radio
Child Search organization that | wrote
about back in February (more on this
later). Second, | simply ran out of
things to say. Sure, | could have put
together a couple of puff pieces to get
me over the last few months, but
frankly | have more respect for you
than that. Judging from my mail, most
of you who read "Random Output™ at

As | write these words (late April), the
month of July does not look particularly
good for HF band propagation. There
are several reasons for this: generally
declining sunspol activity; higher daytime
absorption of signals during the summer;
probable violent magnetic field storms
which would adversely affect the iono-
sphere, hence HF band propagation dur-
ing several days surrounding the 10th,
16th, and 29th; and possible other geo-
physical events such as hurricanes, vol-
canic eruptions and earthquakes. That is
not to say they will occur, or that—if they
do—they will happen in the U.S.A. How-
ever, my records taken over a perod of
aboul 16 years indicale a very high prob-
ability of such events taking place when
the sun's disturbances cause strong
magnetic field disruptions on earth.

On the positive side of the ledger, it is
interesting to note that when HF bands
are the poorest, the VHF bands are often
the best . . . and that can happen during
this month. There will be meleor shower

propagation (delta Aguarids peaking on

least have a pulse. Many of you can
actually write a decent letter and form

two people). Even if you only take our
pald circulation figures, at least

the 29th), and a possibility of
strong auroral and sporadic E
ionization on or around the dates

EASTERN UNITED STATES TO:

aitugical argurnent‘, eith_er agreeing 50.000+ people had the magazine in given above. Sporadic E propa- _ﬂu — : === £ :: A At E-a
with me or disagreeing with me (more  their hands. Sixty responses out of | gation via fast-moving ion clouds s T 3 T3 I A B R
on this later, 100). | figured you would 50,000 people is not what | would call often results in short contacts on _CaANAL ZonE ,-~5,?'=L'T=:':='|-s;1i1 K
be able to tell that | was Spinnning my an nmmh&'mlng nutp.uunng of sup- 10, 6 or 2 meters with very low | _EnGimo 1 | = = p'alslpinl®
wheels so, unlike many of the writers  port. In fact, I'd call it downright em- | Pathloss and high signal levels.  -{CW" o (1 5 |
in this field (no names mentioned,  parassing. | The panucnyene stuation. Laes AFaE 4
FTEEEE}. I 51mplf dEFldEﬁ to say noth- To those who responded, | regret to [EI?kE "I-"?lﬁ,'p'I much like last month's _E_Et%l_ﬁ . il & | ojx|a - 1 i fwiwln
ing. since | had nothing to say. tell you that it doesn't look like this ' E = N T Y B N Y
| don't write this column to feed my  idea is going to get off the ground. | 10 and 12 Meter Bands ‘ussn EFE= (2= Im|
ego (contrary to what some of my Ciit-  would urge you to think about forming Sporadic E during daylight e =
ics say). | write this column because | g jocal group, or making it a club ser- | hours on many Good days (G), e e dls U
think ham radio Gught o be more than  vice project to contact local law en- with strong skip signals from 500 [ auaska (2 2] I Ielp] | i
chﬂsing [?J'l'.' and gwing out Elgnal re- forcement and set up wmathlng like to 1,‘5'.}"]' miIES, and with abmpl L?:E;:ﬁ" | : : ijl_i EL-: rar IJ — : i l - :I : =
ports. | think hams should be involved  what | suggested. You don't have to termination of contact as the ion [cawzone | == zle s = = 5|4 |+ =
and concemed about their hobby and  make it fancy. Just be prepared to pro- | Soud moves out of range. g G878 T 5 P P -
about the world around them. | try 10 yide an organized and trained search 15 and 17 Meter Bands | i , _ i = |
send out sparks in this column, and  group for whenever your local law en- . e ESETET = Talals
. . Good sporadic E contacts be- Y42 R e o B =

hope thal at least one person will give  forcement agency needs it. If you tween 300 and 1.300 mil PHILIPPINES ERES | _injel | |
some thought to whatever topic | brin - miles On | pugAtomco [ s [z [2 [» [« |@ (o 2 [w]w]w]

. g P g need my help, give me a call (at my most Good (G) days. Also, you | soutiasmica | L] |20 X
up. | dont want you to agree with me,  office, please). | am keeping a | may find trans-equatorial skip in- isa ' — T -

but | do want you to think and develop

database of all of you who wrote to

to the Southern Hemisphere,

WESTERN UNITED STATES TO:

your ﬂl;ﬂ ;:rplninn about things. If noth- me. I a funding source does present with decent bul not outstanding | aussxa "X | By i |

ing else, | hope my column can pro-  jiself, I'll be in touch. signal strength. e R =

vide something to talk about during a R |~-.|i';T:- aTat -mg: EAE

QSO, other than the make and model ~ Out-of-Band Radios w0 Sisror S TN 7 O 0 Y . O

of your store-bought rig. My column on the use and owner- o mcz"ﬂ::fdnlﬁxﬁgidm?ét} %ﬂaﬂz NOIA — = i % _IH

= = X 'r | JAPAN | A | | | |
Amateur Radio Child Search ship of ra_m:: :paner:;:? ;f u?em:::s ";ﬂ:‘: during daylight hours, and (=¥ 3.3 % Bl=i8, . B, 2.8 % .4
; NanERhasY icularty f i R irairs e

To pick up where we left off a few sponse of anything I've written in the gﬁeﬂaﬂ:ﬁ}f iiﬂn;‘;ﬁr{iﬂi‘; :tl;!:: ;E&T:—:ga =+ i R s 1 : ', 5 = :

months ago, you'll recall that | re- last three-and-a-half years. Unfortu- This band will be your DX USSR i r—i— FENE RN N

quested those of you who were inter-  nately, the reading comprehension | workhorse. e RRCELy b

ested in assisting in the formation of level of some people isn't what it

Amateur Radio Child Search to drop  should be. Either that, or many of you

me a note so | could gauge whetheror  didn't bother to read the whole article JULY 1994

not the idea could getl off the ground. (the fact that the closing paragraph of SUN MON TUE WED THU ) FRI : SAT N
| received three letters telling me my original text got chopped off with- 1 I 1 P-F 2 P-F

why | shouldn’t even try to do this. | out my knowledge didn't help, either). —_— ——

think you can figure out where | told Many of you sighted the regulations 3 F 4 F 5 F-G 6 G 7 G-F 8 F-P 9 P-VP

those naysayers to go. | received a giving us permission to use any '_— T

phone call at my home on a Sunday means at our disposal to save life or | 10 VP nPpP 12 P-F 13 F 14 F-P 15P-VP| 16 VP

aiternoon, and the caller got angry  property. Many of you simply thought | ! 1 =

with me when | suggested that it yas trying to confiscate your radios. | 17 P 18 P 19PF | 2FG| 216G 2 GF |23 F

would be more appropriate if he con-  got accused of being a socialist (which l

tacted me during business hours at : 24 PG | 25CGF | 26 F &7 F-P| 28 P 5 FeVE] 90°¥E

my office. | even received a call from a Continued on page 80 31 VP_|
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"What a great price!
Terrific features, high
performance — and

within my budget.”

"What a great field radio. ‘E
Mobile, too! | couldn’t afford ( ;
an HF rig until now..”

FT-840

Compact HF
Transceiver

7
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“ 1% * Direct Digital Synthesis
(DDS) :
* Frequency coverage:
RX: 100 kHz-30 MHz
TX: 160-10 m
* |F Shift

e 100 Memory Channels
(Independent TX/RX per
memory)

» Twin Band Stacking VFOs

e FM™ Repeater Operation
Automatic 10-Meter
Repeater Offset
w/Selectable CTCSS
Encode

e CW Reverse Feature

* Choice of Two Optional
Antenna Tuners:

FC-10 Matching External
Antenna Tuner

FC-800 External Remote
Antenna Tuner

* Accessories:
Contact your Dealer for
full details.

" Optional

“Yaesu did it again!” \‘ )/

ItS a small
price to pay
such a we

for

CLAR

sTART Eﬂnﬂ

_ St o= automatic 10-m FM (optional) repeater
T i offset with selectable CTCSS. Even two
light. Die-cast heat sink and internal optional external antenna tuners to
thermally switched fan keep the FT-840 customize your rig.
running cool. Modular design circuit Top of the line quality and features

=4
g W o0
[r . I, —

' If you're trading up from an older
rig, but have a budget, you want the

most you can afford in top-notch HE
Then the FT-840 is for you. It’s right on
the money! Considering a mobile HF or
field radio and doubt the quality and
features of tiny HF rigs? Then the FT-

boards ensure operating efficiency —
manufacturing excellence youd expect
in much higher priced radios.

For high performance, the FT-840
features a low noise front end that uses

at a remarkably low price. Just what
youd expect from Yaesu! For high-tech
performance, and a wealth of features
that won't break your budget ask your
dealer about the FT-840.

the latest in FET RF amplifier design.
Two DDSs and magnetic encoder for
silent, smooth tuning and fast switch-
ing. Twin band-stacking VFOs. And,

840 is for you. It won't disappoint you!
Built to handle rigorous field

operation, the new intense LCD display

affords sharp visibility in bright sun-

YAESU

Performance without compromise™

@ _1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700
Specifications subject to change withaut notice. Epaciﬂt:éuil;-ns guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specil i¢ details.




KENWOOD

Spend this summer vacation with the radio you always wanted
with great deals from Kenwood!

* ! 50-vol F | amplif Pf i Pl M R
DT3-95USDX An industry first! 50-volt, MOS FET final amplifier and DSP for superior AR

linearity. 150 watts output = All-band HF transceiver with general
coverage receiver » Switchable AGC, selectable IF filters with memory, dual-
mode noise blankers, IF notch filter, CW reverse mode, CW pitch, SSB slope
tuning, IF and AF variable bandwidth tuning » Built-in CW memory keyer (DRU-2
voice keyer optional)

T7S-850S All-band HF transceiver with general coverage receiver, 100 watts*SSB
A slope tuning, CW variable pitch and reverse control, IF notch, 1-Hz fine
tuning functioneSuperb receiver sensitivity and extremely quiet noise

floor « SSB HIGH BOOST function to bust through the pile-ups # Filter options
for both first and second IF sections * Built-in CW memory keyer (DRU-2 voice
keyer optional)

Ij 7S-4508  Al-band HF transceiver with general coverage receiver, 100 watts

*Wonderfully easy to use, yet high-performance package
« Filter options for superb receiver performance

receiver 100 watts =DDS with "fuzzy Logic" control « Kenwood's Advanced

An exceptional compact, all-band HF transceiver, with 500kHz to 30MHz
TS-508
Intercept Point (AIP) ensures top performance with reduced noise floor

TM-241A Wide band receiver coverage * CTCSS encode built-in * Three power
settings: 5, 10, and 50 W » 20 full-function memory channels store everything
-
NEW!

you need = Multiple scanning functions

Ij TM-733A 50 watt (144MHz), 35 watt (440MHz) with 5/10 watt settings +*6 in 1°
multi-user programable memory */2 memory channels » Dual RX on same
band = DTSS selective calling with page function = AlP for improved intermod
rejection » Quick release front panel = 1200/9600 bps.packet compatible = Wireless
cloning function # Built-in CTCSS encoder/optional TSU-8 decoder

Ij TM-742A 2m, 50 watt/70cm, 35 watt modular FM transceiver = 101 memory

channels for each band = CTCSS encode built-in * Wide band receiver
* Optional modules for 28, 50, 220, or 1200 MHz = Remote-mountable front panel

e p—
L 5'_:- ......

TH-42AT (TH-22AT: approx. 3 watts, TH-42AT: approx. 2.5 watts), and 5 watt

i output with optional PB-34 = Easy 12-volt operation with PG-2W or PG-3H
cable = Compact design: 2-3/16 x 4-5/8 x 1 in. = Built-in DTMF keyboard with
monitor

TH-78A Full duplex cross-band operation » CTCSS encode/decode built-in »
% Alpha numeric display and message paging « Wide band receiver = 50

memory channels « Sliding keyboard cover and illuminated keypad

D TH-22AT 3 watt output from MOS-FET power module and supplied 6-volt battery

————— Cut Your Own Deal o= ———

To our customers. PRESENT THE COMPLETED COUPON AT THE TIME OF :
PURCHASE TO YOUR AUTHORIZED KENWOOD AMATEUR RADID DEALER FOR Please check model purchasecf & discount l

YOUR DISCOUNT. This coupon may be used only for the Kenwood models isted  __TS-950SDX $100 off __TM-733A s20off ) KENWOOD COMMUNICATIONS CORPORATION
here, for the appropriate discount indicated. This coupon is not good for cash _ TS-850S* $ 500ff __TM-742A S400fi
Otfer good only at authorized dealers. TS-4508* § 50 off _ TH-22AT/42AT S200ff| Amateur Radio Products Group
To authorized Kenwood dealers: Indicate the radio purchased and discount . == :
amount. Send this coupon, along with a copy of the sales recaipt, to Kenwood —T8-508 $ S0off _TH-78A $30off P.0. Box 22?45'. 22“? E. Dominguez Street
Communications Corporation Attention: Summer Sale _TM-241A  § 300f  “with or without Tuner Long Beach, California 90801-5745
NAME Coupon offer valid in USA only, void where W@Eﬁ“m Communications Corporation
ADDRESS prohibited. This coupon hasno cashvalue. COUPON
MUST BE FILLED OUT BY CUSTOMER and 94ARD-0947
CITY, STATE, ZIP PRESENTED TO AN AUTHORIZED DEALER TO BE
PHONE VALID. Not valid with any other offers or discounts.
Coupon offer valid May 20 through July 20, 1994
CALL SIGN only.
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